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CALITE B 


The alloy developed specifically to meet the requirements 
of oil refiners for material immune to oxidation 
and exhibiting extreme stiffness at 
elevated temperatures. 

















OIL STILL TUBE SUPPORTS 


Select the Proper Alloy 
Create the Best Design 


| The success of every installation 
of heat enduring material rests on 
this foundation. 


The Calorizing Company, 
Pittsburgh, Pa. 


Write for complete bulletin covering the physical properties of Calite Alloys through the 
entire operating temperature range. 
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Fluid-Fusion 
Stills Have 6” 
Thick Walls 


Fluid-Fusion welded stills are 
offered in wall thicknesses up 
to six inches. 

For all practical purposes the 
Fluid-Fusion method of welding 
construction sets no limit on 
wall thickness. Repair welds 9 
inches thick have been success- || 
ful. But for shop production a 
6-inch thick limit is set and for 
most pressure cracking stills a 
4-inch thick wall has been 
found sufficiently heavy. 





HIGH PRESSURE STILLS 


Manufactured by the exclusive P. I. W. method of welding 
construction are advancing high pressure cracking operations 
throughout the Oil Industry. 

Safety, absolute tightness, economy of operation, and long 
life characterize these cracking stills. 

Because of the unusual features of the construction method 


P. I. W. Products 


Stills—6-inch thick walls. 

Oil Refining Equipment. 

Pressure Vessels. 

Vacuum Vessels. 

Agitators. 

Chemical Processing Equipment. 

Oil Storage Tanks up to 120,000 
barrels capacity. 

Elevated Water Tanks. 

Pressure Pipe Lines. 


: : P ks. 
and the complete furnace annealing of the completed still these poe cal 
vessels react to the stress of high-temperature, high-pressure a 
cracking as one piece of metal. Annealing Boxes. 
. . etorts. 
P. I. W. engineers will design a still to meet your exact needs Dilsssters. 
Spherical Vessels. 


Blast Furnace Equipment. 
Creosoting Cylinders. 
Galvanizing Kettles. 
Exchangers. 
Smokestacks. 
Pennsylvania Tank Cars. 
Steel Barrels and Drums. 
General Steel Plate 
Construction. 


or your own specification will be used in fabricating the most 
satisfactory pressure vessel you have ever used. 
Your nearest P. I. W. office will gladly go into the details. 


BRANCH PLANT: BEAUMONT, TEXAS 
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Now Hold It 


HERE still remains a major effort for the independent refiner in holding 

a sensible gasoline market. The refining industry made a valuable con- 

tribution in adjusting output, to the end that profit-making prices were the 
result. This effort of the independent refining industry and the efforts of other 
divisions of the whole petroleum industry brought about the revision of the 
Quantity Discount Agreement. 

This revised selling system is now in its second month. It has brought satis- 
factory results and indications are for continued sound marketing. 

But a warning is not out of place. Profitable marketing is not going to 
continue unless each division of the petroleum industry continues to be alert. The 
revised Quantity Discount Agreement is not the end of economic troubles. It is 
but a change. Benefits will continue just as long as the petroleum industry is 
determined to have benefits. 

The trend of retail prices and marketing practices depends largely on the 
refiner. Just as he played his part in bringing desirable changes, he can have a 
part in holding the benefits already won and assuring other desirable changes. 

There are two activities the refiners, especially those of the Mid-Continent 
area, should guard closely. One is the holding of plant output down to current 
consumption. The other is to prevent gasoline from passing into the hands of 
jobbers, who decline to adopt sensible and profitable marketing practice. What 
refiners have done in the past eight months along the line of proper output, lends 
encouragement for the future. 

Avoiding the undesirable jobber is a job for the sales departments of the 
independent refiners. Sales managers should know where their gasoline is going. 

Here is the danger. It seems safe to say that 95 per cent. of gasoline now 
sold in the Middle West is going through filling station pumps without rebates. 
Jobbers generally have grabbed greedily that part of the revised Q. D. A. which 
eliminated service station discounts. 

But there are a few jobbers who continue to give discounts. They are con- 
vinced they can sell favorite customers at discounts and still maintain good 
standing. 

It is this type of jobber the independent refiners must shun. His volume is 
not large but the possible damage he can bring is large. If this jobber finds 
supplies difficult to buy, his discounted sales will decrease. If he can get gaso- 
line without difficulty, his ignorant and unscrupulous selling will grow. There 
is little need to predict what growth of rebates will finally bring. This sort of 
selling brought the old Quantity Discount Agreement in 1925. 

It is within the realm of good sense to decline to sell gasoline to this class 
of jobbers. Many refiners have retail outlets. Through these they are selling 
without service station discounts. The greater number of jobbers buying from 
refiners, also are selling without rebates. When a refiner puts his gasoline into 
the tanks of dealers who are giving discounts he is jeopardizing the business of 
his own service stations and the business of his desirable customers. 

It is legal to decline to sell gasoline to jobbers of this class. A refiner can 
decline to sell gasoline for any reason or for no expressed reason. No law re- 
quires one man or concern to sell merchandise to another man or concern. A 
transaction is a personal matter. 

No mass action is necessary. When a refiner learns that his gasoline is being 
sold at retail at prices lower than the prevailing market, he should make his own 
decision and then refuse to ship more gasoline to that jobber. In so doing, he 
will protect his own profitable business. By as much as all refiners follow such 
practice, they will protect the whole of profitable business. 

Perhaps the time will never come when all gasoline moves at retail at uni- 
form and profit-making prices. But such a portion of it can be forced to bring 
profit, that the remaining portion will be negligible and will never destroy the 
profit structure. Each refining concern must hold a section of the battle line in 


that effort. 
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lx 1833 about the time Jackson began his second den 

The first Cooper cupola built term—twelve years before Morse perfected his tele- the 

by Charles and Elias Cooper in graph and steam was first harnessed to the printing the 

1833, was the primitive begin- on press, the Cooper brothers built their first engine. It ther 
ing of the present C. & G. ad was a sweep for converting the power of a horse into a g 

Cooper Company. To buy this zee. P eat P in t 

modest equipment Charles Se rotary motion for driving a foundry cupola blower. pas 

pee : Pm ph gg iw 1 . It is often remarked that the first one hundred years are ‘cs 

the hardest. We venture this is wrong. In engine re 

building, at least, we are sure they have been the reli 
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It is much harder today than ever before to maintain of 1 

the standard of excellence with which Coopers have ente 

always been identified. New metallurgical processes, eacl 

new ideas of engine design, new machine shop tools billi 

and manufacturing methods, new power and service isa 

problems in the field are all making it increasingly dif- an 

ficult to maintain that standard of excellence. Here at I 

Coopers, research and designing engineers, foundry and sen 

machine shop specialists are constantly selecting the wri 

good from this maze of new ideas. Experience has den 

taught these men to judge wisely—and is a guarantee mor 

that Cooper machinery will continue to represent the tob 

very latest advancements and the same standard of ex- tior 
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Winter Gasoline Demand Nearing 
That of Summer 


By H. J. STRUTH 


Petroleum Economist 


HE term “seasonal” 
T= has scant signifi- 

cance to the gasoline 
market. For the first time 
in the history of the oil in- 
dustry the demand for 
gasoline during the winter 
months of 1928-29 will very 
nearly equal the demand ex- 
perienced during what has 
up to now been termed the 
“motoring season.” A study 
of potential gasoline re- 
quirements from November 
1 until next April reveals 
that domestic gasoline de- 
mand during that period 
will probably aggregate 
about 92 per cent. of the 
demand experienced during 
the preceding six months of 
the present year. Although 
there has been a tendency 
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now, for the first time, a 
definite indication that the 
retiner and marketer are 








is noted between the winter 
and summer gasoline de- 
mand; the bar for summer 
registers 52 per cent., while 
the bar for winter will prob- 
ably reach the point indi- 
cated, or 48 per cent. Back 
in 1918-19, a similar chart 
would have shown the sum- 
mer demand at 63 per cent. 
and winter at 37, a decided 
difference in gallonage. 


CLOSED CAR 

RESPONSIBLE 
One of the chief reasons 
for. this remarkable de- 
velopment in the gasoline 
market is the decided popu- 
larity of the closed, all- 
weather motor car. Each 
year finds more and more 
closed cars in operation, 
with the result that today, 








the output of closed cars 
represents 88 per cent. of 
the production of all types 
manufactured by the motor 








assured of a big gasoline FIGURE 1 car industry of the United 


emand during every month Percentage of gasoline sold in summer and winter periods. 


States and Canada. The 


of the year. We are now For the six months ending with May, 1929, demand will repre- pronounced popularity of 
entering a period where sent 48 per cent. of the entire 12-month period, or 92 per cent. the closed car is illustrated 


each month in the year is a 
billion gallon month. This 
is another bright spot in the oil situation that warrants 
an optimistic outlook for the immediate future. 

In the accompanying chart, Figure 1, there is pre- 
sented a striking comparison between what the 
Writer has termed “summer” and “winter” gasoline 
demand. The summer period includes the six 
months beginning with May and ending with Oc- 
tober, 1928. During this period, gasoline consump- 
ton in the United States aggregated 1,612,000,000 
gallons. During the next six months, or from No- 
vember, 1928, to April, 1929, the gasoline required in 
the United States will aggregate about 7,001,000,000 
gallons, At this rate, gasoline consumption during 
the cold months of the year represents approximate- 
ly 48 per cent of the total demand for the entire 
twely. month period. In this connection, it has been 
deterinined by the writer that even during the coldest 
months of the year, namely, December, January and 
February, the average consumption of gasoline per 
motor vehicle registered has increased from 92 gal- 
lons per car in 1918-19, to 137 gallons per car in 1928- 
“9. ‘These figures are significant of the trend toward 
all year motoring, and a consequent “peak” gasoline 
demand throughout every month in the year. In the 
accompanying chart, comparatively little difference 





of summer demand. in the accompanying chart, 


Figure 2, which shows the 
percentage of closed cars produced during the last 11 
years. This data was obtained from the National 
Automobile Chamber of Commerce, for the years 
1918 to 1927 inclusive; the percentage for 1928 hav- 
ing been estimated by the writer. 

These facts prove conclusively that the former 
practice of storing gasoline at refineries during the 
winter months is a thing of the past. From now on, 
the refiner’s production schedule must necessarily 
contemplate shipping practically as much gasoline 
during the winter months as he does during the sum- 
mer period. In other words, there will be no let-up; 
it will be a case of converting surplus gasoline stor- 
age facilities for the accomodation of other seasonal 
products, such as fuel oil and distillates, thus main- 
taining only a sufficient gasoline storage to take care 
of current shipments. The same holds true in the 
marketing end of the business, but of a reverse order. 
Instead of converting some of the winter gasoline 
storage facilities, at bulk stations, to distillates and 
furnace oils, it may be necessary to build additional 
storage tanks for the latter, because gasoline storage 
tanks will be in full use every month of the year. 

Another important factor that is exerting a marked 
influence upon the winter gasoline market is the mo- 
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tor bus. According to “Bus Transportation” there 
are now more than 86,000 motor buses in operation in 
the United States. This means that during the last 
three years alone the number of buses have increased 
more than 62 per cent. During the year 1927, the 
total mileage covered by buses in the United States 
aggregated more than 13,000,000 miles! The ma- 
jority of buses now operate on regular schedules 
throughout the year. This consistent growth in mo- 
tor buses is now beginning to have marked effect not 
only upon the winter gasoline demand, but also upon 
the growing average annual demand per motor ve- 
hicle. As a matter of fact, however, the motor bus 
is only beginning to affect the rate of gasoline con- 
sumption per vehicle, the full import of which will 
not be particularly noticeable for several more years. 
While the motor bus is the largest individual con- 
sumer of gasoline, the aggregate annual consumption 
by this class of motor vehicles still represents a com- 
paratively small part of the demand by motor cars. 
It must, however, be conceded that the motor bus is 
rapidly becoming an important factor in the gasoline 
market. With the great popularity of the closed mo- 
tor car and the rapid expansion in motor bus trans- 
portation, there is no longer any reason to doubt that 
America’s motoring season comprises every month in 
the year. 
PAVED HIGHWAYS HELPING 

Some idea of the marked increase in gasoline con- 
sumption per motor vehicle can be gained from the 
following averages for the four seasons of the year, 
comparing the years 1919 and 1928. Particular at- 
tention is called to the remarkable gain registered 


during the winter months. 
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AVERAGE CONSUMPTION OF GASOLINE 
PER MOTOR VEHICLE 


(Gallons) 
Spring 1919 1928 
BES oe 8046 oid woenien yoko Rao wee 29 44 
PE Ey es ila swt geet Wk ein Redo 35 48 
WE Re p.n-tia aay BK Ss is leone ea 48 51 
<p” peat a ATOMS) Apa Sa 112 “1483 
Summer 
1919 1928 
RMS St o's Coc ie a eS pee hy ae coe ee 45 34 
RS a wie pia kia kink A RE wR SORE 58 58 
August . op oede MEGS Cem aera ke semen na, Mee 61 
MOEN ink ss F oR Re ORL ee 158 “173 
Autumn 
1919 1928 
Py oe aloes cans 54 57 
CINE yg. 5 'cs ba maple ee wie ht ROR Re 50 53 
November . shinee tnceader ents esos eth ae ss 
go. keg chore wget eae car 146 161 
Winter 
1919-20 1928-29 
ET TREE, PEE PE ERE PAE oe 50 
SEER EERO PR ree OE Bale 28 43 
ES 00s. ox Grn as ear aki ee tA oe . 30 _4 
, | alata as Spas e meaty ke mir iy weirs Woot 92 128 


A review of the gasoline situation for the past ten 
years shows a decided trend toward increased gaso- 
line consumption per motor vehicle. The figures giv- 
en above are a striking example of this trend. When 
we consider that there are now more than 600,000 
miles of surfaced highways in the country, we begin 
to realize the reason for the increased individual use 
of gasoline. These good roads also play an important 
part in making it possible for our closed cars and 
buses to operate during winter months. 

The rapidity with which gasoline demand has been 
overtaking the supply has resulted in a sharp decline 
in stocks of gasoline at refineries. Another unfailing 
sign that we are rapidly emerging from our period of 
overproducton is our gasoline stock situation. At 
the peak of the gasoline accumulation period, on 

March 31, of this year, stocks ot 








tm Foe CENMT 

















IPE EEE E Pb bE 


H.o. STRUT ti] 
CLOSED CAR PRODUCTION 


(1928 ESTIMATED) 


18 ID feo|el feevesles [2SleGseT 2a 


gasoline represented the lowest 
carry-over in the history of the oil 
business. On that date, gasoline 
storage represented only 75 gal- 
lons per motor vehicle, compared 
with 96 gallons on March 3], 
1927, and similarly high invento- 
ries in prior years. On August 
31, of this year, the Bureau ol 
Mines report showed that gaso- 
line stocks had declined to 27,197; 
000 barrels which converted to 
gallons, represented only 50 gal- 
lons per motor vehicle. This is the 
lowest point recorded in many 
years, indicating that the lowest 
point in surplus gasoline stocks 
will have been recorded during 
the present year. Any fears that 
may have been felt over the 1m 
mediate future of the refining and 
marketing business are quickly 
dispelled when this picture 
viewed. The accompanying 
graphic chart, Figure 3, presents 
one of the most pleasing picture 
of the gasoline situation that has 








FIGURE 2 


been produced for many a yeé 
What could be more pleasing 
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than to find stocks at “rock bottom,” with demand 
cutting the production stream directly into consum- 
ing channels? 

It will be noted on the chart that gasoline con- 
sumption per motor vehicle has embarked upon a 
decided upward trend during the last few years. It 
will also be noted that the low point reached each 
year, during the winter period, has been consistent- 
ly higher each year, with the indication that the 
1928-29 winter period will show the highest mark 
ever recorded. Another point that should be recog- 
nized is that the decline from the peak demand month 
is prescribing a shorter and more gradual curve than 
formerly. This is being directly influenced by the 
factors outlined whch are gradually equalizing the 
former seasonal variation in gasoline demand. 


FUTURE GROWTH 


Throughout all of the years for which gasoline sta- 
tistics are available, there has been a steady increase 
in demand, not only in total, which is naturally in- 
fluenced by the increase in motor vehicle registration, 
but also in the average consumption per motor ve- 
hicle. A comparison of the gasoline demand for the 
years 1919 and 1928 presents some startling facts. 

Since the average per car is based upon all do- 
mestic gasoline consumed, the averages are some- 
what higher than the quantity actually consumed ex- 
clusively by motor vehicles. In the same manner, 
stocks of gasoline per motor vehicle includes all gas- 
oline on hand at refineries, although a part of this 
gasoline is consumed for other purposes. Demand for 
September to December, 1928, inclusive, has been 
estimated by the writer. Since motor vehicles are 
the chief consumers of gasoline, it is apparent from 
the above data that there is decided trend toward 
greater annual consumption per motor vehicle. 


While the information disclosed herein is most en- 
couraging to both the refiner and marketer, it can be 
stated with confidence that the future will show even 
more remarkable results. The use of closed cars will, 
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GASOLINE DEMAND FOR 1919 AND 1928 





COMPARED 
1919 1928 

Total Average Total Average 

(Mill. per car (Mill. per car 

Gals.) (Gals. ) Gals.) (Gals.) 

January . ........ 169 25 878 39 
February .. ...... 186 27 886 39 
MSMR 23... 201 29 1,008 44 
BIE 3k) aces 243 35 1,079 48 
Ea OE 328 48 1,168 51 
POE ae 306 45 1,218 54 
PANE as sanacckcaoaers 396 58 1,344 58 
PMB Svcs 376 55 1,392 61 
September ...... 368 54 1,300 57 
October .. ........ 338 50 1,190 53 
November .. .... 285 42 1,146 51 
December .. .... 238 34 1,136 50 
Oe Se 3,434 502 13,745 605 








in all probability, continue to show further gains, no 
doubt to the point where practically all cars on the 
road will be of the all-weather type. The motor bus 
is rapidly becoming an important factor in the field 
of American transportation, and is destined to reach _ 
immense proportions. The number of buses now in 
operation is only an indicaton of what we can expect 
in this direction in the near future. Highway systems 
are gradually being extended, having already reached 
the point where it is now possible for the motorist to 
travel from coast to coast over fine surfaced high- 
ways. All of these factors indicate that the petroleum 
industry is now on the threshold of a new era. The 
fact that gasoline will now be in big demand even 
during the coldest months of the year, spells an added 
demand for crude petroleum. Thus, as time goes on, 
what has been termed overproduction in the petrol- 
eum industry. will prove to be, under this new era, 
inadequate to meet the demand. We may be facing 
a long, cold winter, but this time it spells a record 
breaking gasoline demand. 
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FIGURE 3 
Consun::iion and stocks of gasoline per motor vehicle registered. Note upward trend of winter gasoline demand and marked de- 


cline in stocks at refineries. 
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N 1919-20 the first Cross cracking unit of commer- 
cial type designed for continuous operation was 
erected at the plant of the Indian Refining Com- 
pany at Lawrenceville, Illinois. In 1923 the company 
erected its second Cross unit. During 1928 both of 
these units, operating formerly side by side, were shut 
down and dismantled, and on the site of the first unit 
was erected what is possibly the latest unit of this type. 

In the intervening years the Indian Refining Com- 
pany has conducted a great number of experiments in 
the cracking art. It will be recalled that some of the 
earliest Flemming units were operated for a long time 
by this company. Also their installation of four Dubbs 
cracking units has been in operation for a number of 
years. The Flemming equipment has been discon- 
tinued. At present there are four Dubbs units, six 
single Cross and one double Cross units in operation. 
The new unit, termed a double unit because of its two 
reaction chambers, retains its old numbers, 1 and 2, 
because of its double chambers and because of the fact 
that it operates on the site of the two earlier installa- 
tions. 

With this outlay of cracking equipment the company 
has been enabled to run its cracking plant charging 
stocks, its various recycle stocks from both Dubbs and 
Cross units in probably every conceivable manner and 
proportion during the four years of experimentation. 
Out of this experimental work there has been evolved 
a novel method of cracking unit operation which is 
termed cracking in banks or in tandem. Operating 
in this manner, and with adequate records from former 
experiments and methods of operation for comparative 
reference, company executives are firm in their belief 
that the present style of operation improves the ulti- 
mate yield per unit of operation to such an extent that 
continued practice along prevailing lines must be fol- 
lowed to secure best results. 

Cracking in banks, or cracking in tandem, might also 
be termed progressive cracking, for with this system no 
recycle stock is returned to the unit where it is made, 





General view of Indian Refining Company's cracking department, consisting of four 
Dubbs and seven Cross units, at Lawrenceville, Illinois. 


Indian Refining Company Has Singular 
Operation of Cracking Units 








but is kept separate throughout the system and cracked 
again in a second battery of units, and further, recycle 
stock from these units is taken to the third battery of 
cracking stills and cracked a third time. In order to 
clearly present the processes and methods involved in 
this practice of handling cracking equipment it is best 
to follow the crude flow through the plant. 


STOCKS SEGREGATED 


Incoming crude oil is first stripped of its gasoline, 
kerosene, and gas oil in Cross tube stills, thus preparing 
finished gasoline, kerosene distillate for redistillation, 
gas oil for charging stock to the cracking plant, and top- 
ped crude which is taken to the company’s new lubricat- 
ing oil process plant. 

Gas oil at this plant is termed virgin charging stock. 
It is pumped to the cracking department storage tanks 
and charged from them into the four Dubbs units and 
into Cross units Nos. 6, 7 and 8. Nothing but raw or 
virgin stock enters these units. No recycle stock what- 
ever is mixed with the charging stock for these seven 
cracking plants. The recovery of finished gasoline from 
their operation is 35 per cent. and sometimes better. 

All of the recycle stock derived from the operation 
of these seven units is taken to separate storage and 
kept segregated from any other oils. After reaching 
storage it acquires a new name on company records. 
Colonel J. H. Graham, president, explained that this 
stock was just as pure as the virgin stock, but, having 
been used, they decided to term it “wedded” stock. It 
is certainly a unique term in the refining industry's 
plant accounting forms. 

As wedded stock, this material, commonly known as 
recycle stock, is taken to separate charging tanks, and is 
charged into Cross unit No. 1, which is the new double 
unit erected on the site of the first Cross unit ever 
operated commercially. In this unit temperatures ané 
pressures are slightly raised above those conditions ex- 
isting in the former Cross cracking units, Nos. 6, 7 and 
8, and, is of course, far differ- 
ent from the cracking condi 
tions that prevailed in the four 
Dubbs units. This wedded 
stock is cracked or re-cracked 
and a yield of 33 per cent, 
and sometimes better, is se 
cured in this second cracking. 
Cross cracking unit No. 51 
also used for cracking any sul 
plus wedded stock, and alter 
nates back on to virgin stock 
when there is no surplus. 


RECYCLE OPERATION 


It is necessary to digres 
here to discuss some of the 
features of the new double 
Cross unit just completed and 
but recently placed on the line. 
In May of this year ‘t was de 
cided to scrap the original 
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per bank of something like 
twice the length of the lower 
is provided to secure the long 
soaking period with maximum 
operating pressure and heat 
that is desired. It will be no- 
ticed also that the furnace is 
fired through large dutch 
ovens instead of the usual 
method of firing Cross units 
at each end. These ovens are 
14 feet long, five feet in height 
and 14 feet wide—and flame 
cannot reach the lower tube 
bank. 

Pressure at the pump is 
maintained around 1100 te 
1200 pounds. Temperature of 
the oil leaving the coil is 850 


View of one side of the new double unit of Cross cracking process, showing utilization to 875 F. The entire unit was 
of old equipment for accumulator and evaporator and reaction chambers. designed by the company’s en- 


Cross unit and replace it, and its partner, erected in 
1923, with a late unit, designed especially for the crack- 
ing of recycle stock. During the latter part of May the 
old plants were torn out and by the middle of August 
the replacement unit was in operation. Both of the old 
reaction chambers were preserved and are now operating 
on the new unit, hooked up in series to secure longer 
time on stream for the new plant. Company engineers 
take pride in the fact that this new unit is composed of 
much equipment of the class called discarded, and there- 
by they secured a low cost of construction figure for the 
new unit. Other than the brick, tubes, heat exchangers, 
bubble tower and hot oil charging pump, the equipment 
was formerly in use on the plant yard. The old equip- 
ment include accumulator or charging oil stock tank, 
evaporator, reaction chambers, control instruments, 
stack, a number of small pumps, and other items concur- 
rent to cracking unit operation. 

“Wedded” stock to be charged to this unit is first 
handled by two small steam pumps which deliver it 
through heat exchangers to what is termed an accumu- 
lator tank. In the accompanying photograph of the unit 
this tank is shown as the smaller of the three in line in 
the center. It is made of an 
old Dubbs reaction chamber 
too badly corroded for crack- 
ing service but good for a 
number of years in its present 
capacity. From this accumu- 
lator tank the oil is handled 
by a Wilson-Snyder hot oil 
pump, size 22 x 363% x 4% x 
24 inches, discharging into the 
lower bank of tubes in the fur- 
nace. The photograph shows 
something of the large size of 
the new furnace. The lower 
bank of tubes is composed of 
24-inch, ID. tubes, and is 
about one-half the lineal foot- 
ee rc tere a soaking 

, so of the 
a ively small diameter. eo il 
ry tubes are employed for , 2a 
ie purpose of securing high 
be less coke, and higher 

icat transfer. The up- 


gineering staff. It is estimated 
roughly that the cost of material and labor, outside of 
the plant, was $35,000 to $40,000, and this low figure 
was secured by the utilization of equipment formerly 
discarded. 

Leaving the heating and soaking coils the oil passes 
into the two reaction chambers which are hooked up in 
series, and which were formerly used on the old crack- 
ing units replaced by this new one. The use of two 
chambers provides for longer operating time and made 
the purchase of new equipment of this type unnecessary. 


From the reaction chambers, where the coke is de- 
posited, the flow enters the evaporator chamber, shown 
just behind the accumulator tank in the picture. This 
evaporator is an old Flemming unit still, pressed into 
service at the new unit. Vapors pass from the top of 
the evaporator and into the bottom of the Winkler and 
Koch bubble tower, shown last in the series of towers 
in the photograph. Temperature control is maintained 
in this tower by recycling benzine over it under auto- 
matic control maintaining an end point on the finished 
gasoline of 440 F. Gasoline produced from the opera- 
tion of this unit, as well as all of the cracked gasoline, 
is taken to a shell still battery, after chemical treatment 





This new Cross unit, which started operating in late August of 1928, stands on the site 
of the first commercial Cross unit in the world. Note the unit is fired through large 
Dutch owens. 

























62 THE REFINER AND NATURAL GASOLINE MANUFACTURER 






and steam distilled. This process will be described later. 


TANDEM CHARGING 

A furnace temperature of 1300 to 1400 is maintained, 
and being equipped with Leintz recirculating system, a 
stack temperature of 325 to 350 is secured. The coke 
formed in this operation, using wedded stock, is no 
harder than average Cross coke and it seemingly forms 
more slowly. 
stream, while the Cross units operating on virgin stock 
at this plant are on stream an average of eight days. 
The Dubbs units, charged with virgin gas oil, average 
nine to 10 days on stream. Residuum from Dubbs units 
is given a cleansing of carbon by the use of centrifugal 
machines, and marketed as a premium as low cold test 
fuel oil. The new unit, No. 1, being described, with its 
small tubes, is handling a daily average of 2400 barrels 
of wedded stock, when on stream. As previously men- 
tioned, Cross unit No. 5 is also charged with surplus 
wedded stock and operated at like temperatures and 
pressures. 

Going back to our discussion of operating in banks, 
or in tandem, there is still the operation of two more 
Cross units to be discussed. In the operation with 
virgin stock in seven cracking units, approximately 35 
per cent. gasoline is recovered. In the second opera- 
tion, two units on wedded stock, or recycle stock de- 
rived from the first operation, a gasoline recovery of 33 
per cent. is secured. Then comes the third bank of 
cracking units. 

Cracking stock for the last two units, or the third 
bank, is derived from the recycle stock produced by 
the operation of the second bank or Cross stills Nos. 1 
and 5 just described. The reflux materials accumu- 
lating at the bottom of the bubble towers is taken to 
separate storage, none is recycled through the units. 
From this storage it is taken over to the refinery and 
redistilled for the removal of carbon and a general 
cleaning. Enough benzine is recovered in this step to 
pay the cost of redistillation, and about 70 per cent. 
overhead gas oil is removed, with a gravity of about 
32 A. P. I. Bottoms are sent to fuel oil, first being 
centrifuged with the Dubbs residuum. 

The cut of 70 per cent. gas oil taken from the redis- 
tillation of this recycle stock is then transferred back to 
the cracking department and is charged to Cross units 
Nos. 3 and 4. Here it is cracked in the third bank of 
the series, at slightly higher pressures and temperatures. 
The percentage of gasoline recovered in this final crack- 
ing operation, is 28 to 29 per cent. Recycle stock from 
this final bank or tandem is mixed with the Dubbs 
residuum centrifuged and sold along with it as low 
cold test fuel oil. 

TREATING 

As previously mentioned, all of the cracked gasoline 
produced direct from the cracking units has an end 
point of 440 F. It is given its first chemical treatment 
at the cracking units in a centralized treating system 
located in that part of the plant yard. While the gaso- 
line is “live” and still warm—at or near its temperature 
of condensation—it.is immediately passed through this 
treating plant. The system consists of nine treating 
columns, 40 inches by 20 feet in diameter, some of 
which are partially filled with caustic solution, the others 
with water for washing. 

Experimentation has shown positively that if pressure 
products are stored as they:come ‘from the unit the 
chemical changes so detrimental to color and odor of 
the finished fuel begin within 24 hours—possibly sooner. 
For this reason the Indian Refining Company starts 
neutralizing and treating the cracked gasoline while it 





The unit is operated for 15 days on. 
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is as fresh as possible. All of the gasoline produced 
goes directly from accumulators at the unit to what js 
called surge tanks—horizontal containers located at the 
treating plant. From these it is pumped directly into 
the caustic treating system, about as fast as it is pro- 
duced, 

This practice prevents the starting of any deleterioys 
chemical reactions with the gasoline itself. It also ef- 
fects the immediate removal of any hydrogen sulphide 
in the condensates, and further it effects the removal of 
some sulphides and gums. 

In addition to the above adventages this hot treat, and 
immediate treat, has contributed much to the lowering 
of pounds of acid per barrel of gasoline treated. Dr, 
Frank Fritts estimates that the caustic is twice as effer- 
tive at this stage, and removes about twice as much im- 
purities, and also contributes much to the stabilization 
of the finished gasoline. 


HIGH BENZOL EQUIVALENT 


The 440 end point cracked gasoline after its caustic 
treatment can be stored. From storage it goes to the 
continuous treating plant where it is first acid treated 
and then doctor sweetened. It is then ready for redis- 
tillation. This procedure is regulated to yield a gasoline 
of close fractions, having an initial boiling point as it 
comes from the stills of 94 F., 90 per cent., at 355-360, 
and an end point of 400 to 405 F. 

It is said that the Cross and Dubbs gasoline produced 
in the manner described can be made to have a higher 
than 40 per cent. benzol equivalent or anti-knock value, 
for it is held down to this figure in order to avoid gum 
troubles. This is in line with the present practice of 
the majority of refineries. 

Illinois crude of 32 gravity is charged to the skimming 
plant. From this crude a total of 59 to 60 per cent. of 
gasoline is recovered. A peculiar coincidence is found 
in the fact that the cracking department, operating its 
units in tandem or in banks as described, produces gaso- 
line at the yield figure of 59 to 60 per cent., based on 
the barrel of charging stock coming to it from the skim- 
ming plant. Straight distillation of the crude oil, or 
skimming plant practice produces a yield of 28/29 per 
cent. straight run gasoline from the Illinois crude— 
which figure is slightly higher than the Hempel distilla- 
tion recovery in the laboratory. 


California Gasoline Association Meets 
November 13-14 


The second annual fall meeting of the California 
Natural Gasoline Association will be held at Los Angeles 
November 13 and 14. Four papers will be read the first 
day, while the entire second day will be given over to 
an address by Dr. George G. Brown, professor 0 
chemical engineering at the University of Michigan, and 
director of research for the Natural Gasoline Associ 
tion of America. ; 

The Vapor Pressure committee of the association has 
prepared a paper which deals at length with most ac 
curate methods of determining the vapor pressure 0 
natural gasoline. The paper will be read by H. > 
Wade, chairman of the committee. 

“Use of Gas and Gasoline Analysis in the Pract 
Operation of a Gasoline Plant,” will be discussed te 
paper prepared by the General Analysis committee a™ 
read by A. J. L. Hutchinson. 

J. C. Bolinger will read a paper on “The Compressio 
of Gasoline Plant Vapors.” 

A banquet will be held in the new ball room of the 
Biltmore Hotel on the evening of the second da’. 
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General view of the Pure Oil Company’s Marcus Hook complete refinery. 


on the right of the picture. 
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Light oil equipment to the left, and heavy oil plant 
Docks iw the background. 


Pure Oil Plant at Marcus Hook 
Complete Unit 


By GEORGE REID 
Associate Editor 


HE seaboard refinery of the Pure Oil Company 

at Marcus Hook, Pennsylvania, is a complete 

plant, consisting of skimming, cracking, lu- 
bricating and wax manufacturing. departments. 
Crudes are shipped to its docks by tanker from such 
fields as Ranger, Sweet Lake and Seminole. The 
refinery is being enlarged at present through the ad- 
dition of a complete grease plant, as well as new 
hilteris plant, in preparation for the manufacture of 
lubricants from Pennsylvania crude. 
The Marcus Hook plant is divided into two dis- 
tinct departments. In the accompanying areial pho- 
tograpi a white line is seen running through the 
central part of the yard. To the left of this white 
line is such equipment as is required for the opera- 
tion of the skimming and cracking departments. To 
the rig lit the equipment is given over to the manu- 
facture of lubricating oils and consists of stills, tank- 
age, cl emical treating equipment, refrigeration plant, 
Wax p ant and contact filtration unit. To this part 


of the plant is to be added the new percolating type 
filter plant, the furnaces for burning Fuller’s earth, 
and the new three story grease plant. Further, a 
new Sharple super centrifuging dewaxing plant con- 
sisting of seven of the new type vapor tight centri- 
fuges is being installed. “9 

As one enters the plant there are two buildings 
constructed of brick, concrete and steel, of exact di- 
mensions. The building to the right houses the offi- 
ces, and that to the left is the modern fire-proof lab- 
oratory. This building contains heavy oil testing 
and flash rooms, light oil routine testing and flash 
rooms, experimental laboratory, wash rooms, sample 
filing room, analytical room, stock room dad first aid 
station, as well as.the office of the chemist. The 
rooms are large, commodious, well lighted and ven- 
tilated, and all modern instruments and conveniences 
are placed at the, disposal of the staff of chemists. 

Again referring to the illustration—in the center 
of the triangle formed by the three large steel stor- 
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rels each. Working in conjunction g 
with the stills are three large frac. Bf 
tionating columns of the usual Pure st 
Oil Company design and type, and 0} 
an evaporator. Heat exchange js m 
secured through two reflux sections # 
in each of the towers, and _ then x 
through heat exchange with resid- : 
uum flowing from the evaporator. F 
Crude is flashed of a large percent- to 
age of its gasoline content before it to 
enters the tube still through one of ec 
the towers. Reboilers are installed T 
in each of the towers. The system th 
is what is commonly known as the 
multiple flash method of distillation 
and secures excellent economy of 
operation. The stills are built of is 
Skimming and cracking equipment at Pure Oil Company’s Marcus Hook refinery. four inch tubes. of 
A separate control house is pro- th: 
age tanks there appears the pump house through vided for each tube still, and the operative has before re 
which crude received at the docks is pumped to stor- him a large number of instruments for his aid in care- sk 
age. Two National Transit pumps size seven by 24 ful operation of the unit. Brown electric instruments ar 


inches, H.D.P.B., motor driven and 
operated by gear connections, are 
employed in unloading. The motors 
are 200 horsepower. These pumps 
place the crude in storage, either 
in five fifty-fives on the plant 
yards, or into 18 fifty-fives which 
comprise the company’s tank farm 
four miles from the plant. The 
various crudes received are stored 
separately, and are not mixed until 
operations require some particular 
blend. This plan leaves such crudes 
as Ranger, for example, uncon- 
taminated with other crudes, so that 
lubricating oils may be processed. 
In the same pumphouse there is 
a National Transit pump 18 by 5 
by 18 inches in size which delivers 
fuel oil from plant storage to the 








plant of the Bethlehem Steel Com- Fractionating columns operating on multiple flash system in conjunction with pipe stills Int 

pany 70 miles distant. 
SKIMMING EQUIPMENT are used, and there are eight recorders on each still— 

Skimming plant distillation equipment consists oi two temperature indicators showing temperature of the lor 

three Foster pipe stills having capacity of 5000 bar- still sides, two pressure recorders per still, two dratt wh 

recorders, front and back, a CO2 cra 

recorder, and stack temperature re ing 

corder. The control houses are wh 

small, built of brick, concrete and the 

steel, for safety and proof against pro 

fire, and are steam heated in the the 

cooler weather. or, 

A pump house is also provided was 

for each unit, or tube still, which 1s ot 

an excellent idea where independent pou 

operation is desired and where each tor 

unit is handling such large quanti the 

ties of oil. Further contro! devices they 

are placed\on a centrally located pra 

board for the guidance of the oper = 


tives. Recorders are installed show- Py 
ing the tower top temperatures, and pi 







working in conjunction with aule acti 
matic temperature contro! devices. met: 
Temperatures from nine othe! 

View of heavy oil distillation side—power house tv extreme right. points are indicated. Pressure T 
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gauges indicate the pressure of 
flowing oil, and flow meters are in- 
stalled. The pumps are electrically 
operated with steam auxiliary equip- 
ment. National Steam Simplex, 
and National Transit Triplex pumps 
are employed for charging oil to 
stills, and two Goulds triplex pumps 
handle the residuum or _ topped 
crude. Electric variable speed mo- 
tors drive the pumps charging oil 
to stills, of Crocker Wheeler type 
equipped with Tex Rope drives. 
Tex Rope drives are being installed 
throughout the plant. 


TUBE STILL OPERATION 


Tube still operation at this plant 
is very flexible and this flexibility 
of the plant is abetted by the fact 
that each of the five thousand bar- 
rel units is in reality a complete 


skimming plant in itself. Usually two cuts of gasoline 
are taken from the stills, or towers, one gas oil fraction 





Interior of main light oil pump house. 


A Gulf Publishing 


Looking out over 


Motors for driving all pumps are located on 


the other side of the wall. 


for utilization as cracking stock, and a wax distillate cut, 
which may be either charged to the cracking units, or 
cracked in the shell stills for pressuring and the lubricat- 


ing oil recovered. Kerosene is made 
when needed by a slight change in 
the operations. Crudes may be 
processed separately or blended. At 
the time of the writer’s visit a blend 
of Sweet Lake and Seminole crudes 
was being processed. The attacks 
ot corrosive elements and com- 
pounds are combatted by the injec- 
tion of 6 Be. caustic solution into 
the vapor lines near the point where 
they le ve the tower shell. This 
Practice greatly increases the life of 
the con: 'enser coils, and effects the 
neutralization of acidic compound 
at the t me they begin to condense 
—at which time they are the most 
active in their reaction with the 
metals, 
CRACKING METHODS 
The tacking equipment at this 
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the vapor tight tanks from receiving house. Note cast iron run 
down lines and flanged connections. 


plant consists of four of the larger types of Cross units. 
They have a rated capacity of 2000 barrels each and are 
equipped with the heavy reaction 
chambers, 40 feet long. The com- 
pany is operating these units at 3400 
to 3500 barrels throughput per day, 
charging with two large pumps in 
simultaneous operation. They were 
installed originally with the inten- 
tion of employing but one pump and 
using the other as auxiliary or 
stand-by equipment, and one is 
steam driven, while the other is 
electrically operated. 

Charging stock flows from the 
pumps upward through two-inch 
coils inside of the fractionating col- 
umns and picks up heat from the 
rising vapors. From the heating 
sections the oil flows into the pre- 
heater bank of tubes, then through 
the roof tubes into the cracking 
bank and to the reaction chamber. 
From here it is conducted into a re- 
boiler at the bottom of the tower, and then to the evapo- 
rator. Vapors from the evaporator pass into the bottom 
of the tower and in ascending, preheat the charging 
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Tanker at the Marcus Hook Dock. 















66 





















stock as described above. The reflux condensed in the 
tower is employed as recycle stock, while the vapors 
passing overhead are condensed into finished gasoline. 
At the evaporator the residuum accumulating at the 
bottom is removed, cooled and taken to storage. 


A gasoline recovery plant of the compression type 
extracts the gasoline from fixed gases derived from 
the cracking unit operation. Vapors and gases from 
tube. stills, receiving houses and light oil tanks are 
also taken to the recovery plant. Two compressors, 
one Laidlaw and one Ingersol-Rand, produce an av- 
erage of 5000 gallons of gasoline daily. 


An accompanying illustration shows the interior of 
the light oil main pump house. In this building, as 
well as throughout all departments of the plant, strict 
cleanliness is strikingly noticeable. The equipment 
in this house has been in service for a number of 
years, yet it has the appearance of being but recently 
installed. There are four Deane Triplex pumps, and 
six centrifugal pumps, as well as two small booster 
pumps which discharge cracking unit charging stock 
drectly into the large charging pumps at the units. 
All of the pumps are electrically operated, with the 
motors located in a separated room. A _ pressure 
gauge is provided for each pump on the discharge 
side. All of the various products are handled 
through separate manifolds in the usual manner. 


On the heavy oil side of the plant there are 10 
shell stills in which the oils are cracked or reduced 
as the needs may be. Run down lines from this re- 
ceiving house, as well as the run down lines used on 
the light oil side of the plant, are of cast iron with 
flanged joints. Cast iron is very resistant to cor- 
rosive substances. 


HEAVY OIL PLANT 


The heavy oil plant has been making four neutral 
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oils and wax. Neutrals are made from Seminole 
crude. This crude also yields a good grade of wax, 
All of the crudes used are processed on the heavy oj] 
side, the lube distillate being processed separately 
and the products handled separately. There are six 
batch-type acid treating agitators from which the oil 
is taken to the contact clay filtration department. 
Two Sweetland presses are in use, both equipped 
with compressed air devices for dumping the presses 
when full. Two 100-ton Carbondale, one 30-ton and 
one 70-ton refrigerating plants are in service. One 
hundred and thirty tons are used on wax. The %0- 
ton plant will be used on the Sharples centrifuge 
plant when installation is completed. For pressing 
the wax there are four 48-inch and three 36-inch Car- 
bondale presses. 

The company has in operation an electric generat- 
ing plant which supplies current for the operation of 
all of the motors on the plant, as well as lights on 
the plant yard and office and other buildings. The 
fact that an oil refinery making lubricating oils al- 
ways has a large number of places where low pres- 
sure steam is as advantageous as high pressure steam 
inakes possible the installation of a bleeder or ex- 
traction type of steam turbines for the operation of 
generators, and because of these peculiar conditions 
this type of prime mover will successfully compete 
with any other type in economy and first cost. A. E. 
Harnsberger, of the company staff, in discussing the 
installation says: 

“The unit installed and at present in operation isa 
1460 horsepower Kerr steam turbine, rotating at a 
speed of 3600 R.P.M., driving through a single re- 
duction, herringbone type reduction gear, a 1000 kilo- 
watt capacity Crocker-Wheeler 250 volt D.C. gener- 
ator. Auxiliary equipment consists of a Worthing- 
ton 2240 square feet, three pass surface condenser 


werer Line From Riv OT D> VVV 
- 000 

acfrigeratind Plant 000 

Cooling foils —.—*9 0 ° 

00° 

00° 

oo°0 

000 






(1000 KW Generator 


od Turb/re 
C. Peqctlon Gears 











Circe ating marer 
ump 








me 
eje 


wi 
on 


‘ 


ug 
lon 
ste 
ing 
obt 
the 
tha 
deg 
fou 
to 1 
in 1 
aut 
IS ( 
sho 
mai: 
tior 
the 
eric 
Stag 
ave; 
ing 
bee: 
and 
it is 








1928 


‘ole 
ax, 
oil 
ely 
Six 
oil 
ent. 
ped 
3SeS 
and 
Ine 
70- 
uge 
sing 


_ar- 


Tat- 
n of 
; on 
The 
; al- 
res- 
eam 
ex- 
n of 
10ns 
pete 
\. E. 
- the 


iS a 
at a 
p Fe- 
kilo- 
aner- 
1ing- 
ser 


[ooo cooo <— od, 


Tee eae ae CP ae a oe 











EEE 


y 





NOVEMBER, 1928 





of the divided water box type, which permits operat- 
ing one-half of the condenser while cleaning tubes 
of the other half. This is a very desirable feature 
since it permits the cleaning operation to be per- 
formed without shutting down the turbine. On ac- 
count of the sediment in Delaware River water, this 
cleaning operation is performed about once a month. 


“High vacuum is maintained on this condenser by 
means of a Worthington two stage steam-jet air 
ejector. The efficiency of the condensing equipment 
is high since operating records show that in winter 
with cold circulating water, a vacuum of less than 
one inch absolute is maintained with ease. 

“The power plant is also equipped with a centrif- 
ugal circulating pump having a capacity of 1500 gal- 
lons per minute, and two condensate pumps, one 
steam driven and the other electric driven, each hav- 
ing a capacity of 50 gallons per minute. 

“Referring to the diagram shown, an idea can be 
obtained of how the plant operates. Steam enters 
the turbine through the line indicated at a pressure 
that averages 145 pounds per square inch and 150 
degrees of superheat. After passing through the first 
four stages of the turbine the pressure is reduced due 
to the expansion through the nozzles. At this point 
in the turbine there is a built-in grid valve which is 
automatically controlled by the steam pressure that 
is desired to maintain in the extracted steam line, 
shown in the diagram. At present this pressure is 
maintained constant at 25 pounds gauge. That por- 
tion of the steam which does not pass out through 
the extracted steam connection continues past the 
grid valve and expands through the remaining eight 
stages of the turbine to the condenser vacuum, which 
averages 11%4-inch absolute under ordinary Circulat- 
ing water temperature conditions. The steam having 
been condensed is removed by the condensate pump 
and delivered to the boiler feed water heater where 
itis again converted into high pressure steam.” 


WATER SYSTEM 

Instead of pumping water from the river the entire 
distance to the generating plant, water for use in the 
condenser described above is taken from the refrig- 
eration plants after having been used there. In its 
Passage over the cooling and condensing coils used 
in connection with the two 100-ton absorption type 
refrigeration machines, this water is not heated more 
than five degrees above its original temperature. It 
is still sufficiently cool to pass onward to the nearby 
turbine condenser by means of the centrifugal cir- 


culating pump and employed again for condensing 
steam, 


The water, however, is not yet through working. 
It is taken to the lubricating oil stills where the 
warm water from the turbine condenser discharge is 
Well suited for condensing and cooling the wax and 
lubricatin oil streams. Thus, the water is used three 
‘imes—first for refrigerating purposes, then for con- 


lensing team, and later for condensing and cooling 
the cil , apors. 


Again juoting Mr. Harnsberger’s discussion of the 
new pla: te 
“As * 


ve stated, steam is extracted from between 
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the fourth and fifth stages of the turbine at 25 pounds 
pressure. This part of the steam in expanding to 25 
pounds pressure from the initial 145 pounds has per- 
formed a considerable amount of work in the turbine 
and has served to place many additional kilowatts 
on the switchboard. In its passage through the first 
four stages it has lost only 80 B.T.U.’s per pound of 
its original heat, thereby making it almost as valu- 
able for heating purposes as the high pressure steam 
generated in the boilers, when it is considered that 
the steam leaving the boilers has available a total 
of 1277 B.T.U. per pounds for heating purposes. A 
very accurate record has been kept by use of flow 
meters of the quantity of high pressure steam that 
enters the turbine and the quantity of 25-pound steam 
that leaves through the extracted steam line. Over 
the year 1927 the average high pressure steam to 
the turbine totalled 10,876 pounds per hour, and the 
amount extracted averaged 7,200 pounds per hour. 
However, due to its passage through the turbine the 
extracted steam has lost some of its heat, as above 
mentioned, and is therefore equivalent to a reduced 
amount of high pressure steam in heating value. It 
should therefore be reduced by 6.7 per cent, or giving 
an average of extracted steam in terms of high pres- 
sure steam as 6718 pounds. The quantity of steam 
chargeable to the turbine is the difference between 
this value and the total high pressure steam, or 4158 
pounds per hour. The yearly average of the load 
was 442 K.W. per hour which means that the plant 
produced an average for the year of a kilowatt on 9.4 
pounds of steam per hour. This is considered excep- 
tionally economical performance.” 


Labor for producing power is not of high cost, 
since but one man is required on each shift to look 
after the operation of the unit. The low pressure 
steam extracted from the turbine is used for a num- 
ber of purposes about the plant. Part of it goes to 
the lubricating oil distillation shell still equipment, 
not far distant from the turbine. During the cold 
months much of the steam is used in the work of 
keeping lubricating oil and wax distillates in storage 
warm enough for easy handling. The greater quan- 
tity of the low pressure steam is used by the am- 
monia generators in the refrigeration plants. The 
Sweetland filter contact clay plant also uses some of 
the low pressure steam to heat up the oil to proper 
contacting temperature. Still more of it is utilized 
in the heating of the laboratory and office building— 
and the laboratory uses a certain quantity of it in its 
routine and experimental work. Several other small 
buildings are heated by this steam during the cold 
weather. 

Although the average load is slightly less than 
half of the generator rating, it must be borne in mind 
that there are peak load conditions to be provided 
for. When two large 200 horsepower motors are put 
to work unloading tankers once in every ten days, 
the peak loads run as high as 850 K.W. Weather 
conditions tend to increase the load at times. Instal- 
lation of the new filter plant, the three story grease 
plant, and the new Sharples centrifugal dewaxing 
plant will all tend to raise the average load on the 
generating plant in the near future, and these condi- 
tions were anticipated when the plant was designed 
and installed. 























THE REFINER AND NATURAL GASOLINE MANUFACTURER 


Specifications for Suitable Mixing 
Tank for Contact Filtering 





By H. L. KAUFFMAN 


called “contact filtering” of oils with finely-di- 

vided clays—as opposed to percolation methods— 
is that of time, an advantage that is due to the greater 
speed in obtaining the same decolorizing effects. Ad- 
sorption, and particularly the adsorption of colored 
bodies, proceeds much faster when the clay is used as 
a fine powder than when employed in its coarse state 
(e.g., 15-30 or 30-60 mesh). But—and note this espe- 
cially—the completeness of adsorption depends upon the 
intimacy of the contact between the particles of clay 
and the oil. In plant operation intimate contact is fa- 
cilitated by: 

1. Heating the oil to reduce its viscosity. 

2. Agitation of the clay and oil when the water con- 
tained in the clay is changed by heat into steam, and as 
such rises to the surface—agitating the mixture while 
so doing. 

3. Use of suitable mechanical mixing devices, such 
as by pump re-circulation, stirring devices, or both. 

Not all types of mechanical stirrers will satisfactorily 
agitate fine clay and oil. Intimate mixing must be ac- 
complished rapidly, since the decolorizing reaction is a 
reversible one ; consequently, a lengthy period of contact 
will cause some of the adsorbed impurities to be thrown 
back into the oil. 

It is the purpose of this article to describe the design 
and construction of a suitable mixing tank for contact 
filtering oils, including in same information relative to 
the tank proper, agitating mechanism and tank insula- 


oa HE most important advantage to be gained by so- 








tion. 
PROCESSING SYSTEM 

In the contact system of filtration, wherein dry clay 
of fine mesh is used as the decolorizing material, the 
processing of the oil is approximately as follows: 

The oil after acid treatment in the agitators, with or 
without subsequent partial or complete neutralization 
with caustic soda, soda ash or other neutralizing agent, 
is pumped to an open top mixing tank in the filter house. 
Agitation (either by pump or re-circulation, mechanical 
stirrers or both) is started, after which the necessary 
amount of clay is added to the oil in the tank. The 
quantity of clay used is dependent upon the nature of 
the oil and the extent to which the product is to be 
decolorized. Ordinarily, the mixing tank is suitably ar- 
ranged for heating to temperatures as high as 250 to 300 
degrees F.; or, the tank may be connected to a pipe still, 
in which case provision for heating the oil only to 150 to 
180 degrees F. is all that is required. 

After all of the clay has been added to the oil agita- 
tion (or mechanical stirring and re-circulation, where 
provision has been made for both) is continued, while 
at the same time the-temperature is gradually raised to 
the point at which a maximum decolorizing and de- 
acidifying efficiency is obtained from the adsorbent. 
When a pipe-still is not a part of the system, the oil is 
held at the desired temperature in the mixing tank until 
the evolution of steam has ceased, and then for approxi- 





mately 10-15 minutes additional time, continuing agita- 
tion. 

Thereafter, the clay-oil mixture is filtered while hot 
through suitable filters to remove the clay. The cloudy 
oil first coming from the filter presses is passed either 
directly back to a tank containing un-filtered oil, or to an 
intermediate tank planned to hold the cloudy product for 
subsequent ré-filteration—the “cloudy oil” receiving- 
tanks being changed as soon as a clear oil results from 
the filtering operation. 


DESIGN AND CONSTRUCTION 


The essential features of the design of a 50-barrel 
mixing tank suitable for use in contact filtering oils 
are given below. 

The tank is 7 feet 6 inches by 17 feet 9 inches in 
size, 12 feet 8 inches in the straight shell. Heating is ac- 
complished by high-pressure steam, which is passed 
through a welded pipe coil, five feet in diameter, made 
of 14 turns of 1%-inch standard steel pipe, having a 
five-inch pitch and held in place by two-inch by 34-inch 
coil straps and hangers. Such a tank with coils and 
stuffing boxes, but without stirring mechanism, can be 
obtained for about $1400. 

In a mixing tank of the size described in the fore- 
going (that is, 7 feet 6 inches diameter by 12 feet 8 
inches high in the straight shell), efficient mixing of the 
clay and oil can be obtained by using a stirring device 
of the special cyclone type, consisting of the following 
units: 

1. Qne three-foot shaft. 

2. Five torpedo propellers, the first of which is four 

feet from the top of the tank. 


3. One 24-inch diameter stirrer cylinder with neces 
sary legs for support. 

4. One step bearing. 

5. One thrust bearing. 


6. One bevel gear reduction and pulley for belt cor 

necting to a 7%4-h.p., 1200 r.p.m. motor. 

Such an agitator shaft, so connected, will have a speed 
of 200 revolutions per minute. 

The mixing tank should be further provided with 3 
suitable cover, one section of which should be hinge 
and provide with locking hasp and handle; the other 
should be bolted down with %-inch bolts on six-imc! 
centers. 

In order to dump clay into the tank with the cove 
closed a clay-inlet bin, at least 12x12 inches in si 
should be provided. The bottom of the tank should be 
cone-shaped, making a 45-degree angle. 

A stirring device of the type described, with cove! 
suit, can be obtained for about $550. 


IMPORTANT SPECIFICATIONS FOR 
MIXING TANK 
In placing an order for a tank such as hi 
scribed in the foregoing, the purchaser shou 
on the following: 
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The Texas Companys No. 5 Plant at Signal Hill, California 


Varying Line Pressures Controlled 
i In Long Beach Plant 


Staff Representative 


booster plants about the field, the overflow from com- 
pressor plants, and gas direct from the wells. Realizing 
that production would decline rapidly from the. peak, 
the plant was located so that it could be used as the 
central and major unit when the older absorption plants 
were no longer needed, except as booster units. 

The unit design was adopted to insure flexibility and 
to meet conditions as they might arise in the future. 
Only two units have been built, but they have been 
constructed so that additional units may be added if 
necessary. Each of the present units has a capacity 
of 12,500,000 cubic feet of gas and about 30,000 
gallons of gasoline, with an extreme capacity somewhat 


5 four By BRAD MILLS 
nece¢ 
SING the latest and most efficient equipment to 
carry out the unit idea of construction, The Texas 
It con i Company has created a new standard of natural 
gasoline plant design with its No. 5 plant in the Long 
, fm each field. By incorporating the latest ideas, with 
| SP" tany individual and original ideas thrown in for good 
; measure, the company has overcome many problems 
with @ mmon to the average gasoline plant. 
hinge The decision to erect the plant was reached after a 
- othe HM careful study of the field indicated that the impending 
ix-inc! Hl tlood of crude was sure to bring a surplus of natural 
8. Prior to the development of the deep sand, The 
, COM «xas Company had considered shutting down some 
n Si @ Ol its five Long Beach plants as a retrenchment policy. 


wuld the completion of the first wells in the deep zone re- 
Vere : ° - 
‘sed this plan, however, and the company immediate- 


over " H conceived the idea of a centralized plant to care for 
“€ surplus gas. Plant No. 5 is the result of this de- 
R Cision, 
Men the plant was designed, the fact that it would 
sen oH fic ved to operate under constantly changing condi- 
inst mS was considered first of all. It would be called 


a to h ndle gas under varying pressures trom the 
pe Sand jield lines. It must be a centralized absorp- 
m plant which could receive gas from the various 

















larger. The plant is so standardized that it may be 
added to in units of exactly the same capacity as those 
now in operation. Likewise, either of the present units 
may be shut down without affecting the other. The 
heat exchangers, pumps, scrubbers, rectifying columns, 
stills, fractionators, absorption and distillation units, pre- 
heaters, cooling towers, reflux tanks and even the boil- 
ers can be made independent in each unit. 


VARYING WELL PRESSURE 
The chief engineer did not depend wholly upon him- 
self for all phases of the plant design, but discussed the 
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various problems with the operating department. A 
peculiar gathering problem existed in the field, due to 
the difference in pressure on the lines leading to the 
various absorption plants. The old pumping wells fur- 
nish gas at vacuum, another group of wells delivered 
the gas at a pressure of 10 or 12 pounds, while the latest 
producers maintained a line pressure as high as 50 
pounds. This wide variance required three separate 
systems of gathering lines, which still exists. It is neces- 
sary to boost the first and second stage wells, but gas 
from the best wells is delivered directly to the ab- 
sorbers. Peculiar pipe line conditions had to be over- 
come. A vertiable cluster of pipe lines of almost every 
imaginable size crossed the site selected for the com- 
pressors. Due to general congested conditions not per- 
mitting going around, a huge ditch was dug and the 
pipe lines placed under the compressors. 

The plant was completed February 5 and its efficiency 
has exceeded even the fondest expectations. In neatness 
and appearance its rating is very high. Buildings, towers 
and overhead carriers are compactly designed to oc- 
cupy a minimum of space. 


The boiler plant, often referred to as the heart of an 
absorption unit, is a marvel of completness and em- 
bodies almost every improvement to increase efficiency 
and eliminate costly shutdowns. The arrangement is 
such that the chief causes of boiler plant troubles are 
removed before they have a chance to take their usual 
toll. Two, 250-horsepower and two, 157-horsepower 
Badenhausen water tube boilers, operating at about 195 
pounds pressure and capable of developing almost twice 
their normal rating under extreme conditions, furnish 
ample power for both units. At 150 per cent. of their 
normal rating these boilers deliver steam at about 20 
degrees super-heat. Mettler low-pressure gas burners 
are used. Merco-Nordstrum three-way safety cocks have 
been installed to prevent gas from accumulating when 
the fire is out. Copes boiler feed regulators are used 
to keep the water at the correct level at all times. A 
Lee steam turbine drives a Gould centrifugal pump to 
furnish the water supply. 

Although there is no direct connection between the 
pump and turbine and the feed water regulators, one is 
largely dependent upon the other for efficiency. As 
the water supply is lowered in the boilers, the feed water 
regulators open, allowing the turbine pump to increase 
its speed. The entire arrangement works on the regu- 
lator principle. Two American-Marsh duplex pumps 
are used as auxiliary or emergency boilers feeds. By 
the use of two large Worthington-Stillwell water heat- 
ers, water is sent to the boilers at temperatures as high 
as 215 degrees. As a precaution against impure water, 
Permutit water softeners are used to neutralize harm- 
ful chemicals. As a further precaution against bad 
water, Braun grease extractors have been installed These 
clever devices also remove all foreign matter. Tycos 
Pyrometers constantly record boiler water temperatures. 
As a check on the efficiency of both the boilers and the 
plant, all outgoing steam is measured by orifice meter. 


PUMP HOUSE 


The pump house carries out the unit idea throughout. 
The equipment includes three Lee turbine water pumps, 
one for each unit and one for emergency; two 6x4x6 
reflux pumps, five 9x8%x10 duplex pumps, two of 
which are used for lean oil, two for fat oil and one 
for emergency ;.two, 850-gallon reflux tanks, two run 
tanks for separating water and gasoline, and two high 
pressure accumulators. Neilan-Schumacher external 
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kidney float controls for maintaining the proper level jy 
the reflux tanks are used. The auxiliary equipment jp. 
cludes two 7x31%4x8 duplex pumps. ? 

The chart and gauge room is centrally located anj 
might be termed the nerves of the plant. Steam agi- 
tation to each still is recorded by Westcott orifice meters, 
The Foxboro thermostatic control is used on each frac. 
tionator to maintain a constant end-point. Each absorp. 
tion tower has an orifice meter for measuring the quan. 
tity of oil circulated. Guesswork and haphazard method 
have been eliminated by charts and gauges. A Meriam 
manometer controls the distribution of gas to each ab- 
sorber. Leeds and Northrup potentiometers for record. 
ing the temperatures in the rectifiers are used. 
















































The absorption and distillation units, heat exchangers, 
weathering tanks, vent tanks, evaporator stills, fraction- 
ators and manifold headers were designed and installed 
by the company. Badger rectifying columns, Campbell 
wash scrubbers, Southwestern pre-heaters, Fluor cooling 
towers and a specially designed Ereco fractionating 
drip still complete the heavier equipment. 


The cooling towers are a departure from the usual 
design and were built for conditions at Long Beach. 
They are built so that all hot liquids and vapors enter 
one end. The cool ends of the towers are pointed toward 
the ocean so that the prevailing wind will strike these 
ends first. In this way much of the heat given off is 
prevented from sweeping toward the cool end, and in- 
cidentally the breezes are cool when they contact the 
hot end. 

The special fractionating still was designed by the 
Engineering Research and Equipment Company and is 
used for handling drip gasoline, which is condensed in 
the process of getting the gas to the absorbers. _ It has 
proven to be a very satisfactory arrangement. 


Two, 90-horsepower Clark compressors are used for 
re-compressing the uncondensed gas from the run tanks 
and for sending this gas to the high pressure accumt- 
lators. 

To eliminate much of the trouble in the absorbers 
all foreign matter is carefully strained from the oil asi 
comes from the cooling towers. 
















The compressor plant consists of seven, 190-horse 
power, twin type, direct drive, 18x20 Clark compresso' 
and two, 165-horsepower, twin type, 18x20 Bessemers 
In case of emergency, the plant has the use of 11, 16- 
horsepower, belt driven, twin type Bessemers, with 
Ingersoll-Rand compressors which normally handle 
for another plant. 


As the gas enters the plant, it is measured by ot 
large meter. This meter must check within two per ttl 
of the total amount registered by the smaller metts 
on the various sources of supply. A 16-inch manifol 
carries the gas to the large absorbers and the stand) 
absorber, by way of the wash scrubbers. These m 
vidual wash scrubbers are designed so that gasoline m4) 
be circulated from the bottom through perforations " 
remove oil and solids from the gas, greatly increasim 
the efficiency and the life of the absorption oil. The s® 























enters the bottom of the absorbers and leaves the 
of the absorbers to enter the dry gas header on its 4 
Chis headet 





to the dry gas meter manifold or header. This 
is arranged for istribution to the plant fuel, fie s 
or sales. The plant is assured a constant fuel supp . 
a special regulator arrangement. Other needs are all 
in the order of importance, the final meter emg 
blow off surplus gas. The regulators on ‘his aly © 


manifold are graduated in a very ingenious ‘nannet. 
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Pump house, The Texas Company’s No. 5 Plant. 
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Determining Loss of Head Due to 
Friction in Water Pipes 


ATER is used in oil refineries for three gen- 
eral purposes: 


1. In the operation of process units, mostly for 
the condensation of vapors, or cooling of liquids 
or washing of oils in treating. 


@ 


In boiler-houses for steam generation. 

3. In “fire-protection” systems, where it is an in- 
valuable aid in cooling adjacent buildings and 
tanks, as well as for preserving the lower shell 
rings of a burning tank. 


It is well known to every refinery executive how 
vital is the question of water-supply in plant opera- 
tion. 

Bell’ gives the following analysis (Table 1) of the 
water consumption of eight plants of five different 
companies, showing the water consumption in gal- 
lons per 24 hours per barrel of crude run to be: 


TABLE 1 

Water consumption 

in gallons per 24 

hours per barrel 

of crude run 

1. Complete lubricating refinery ............ 540 
2. Complete lubricating refinery ............ 630 
3. Skimming and cracking ....................- 910 
4. Half skimming, half lubricating ........ 250 
5. Topping, only 25 per cent ................ 210 
. Lapricatme retinery ............................ 440 
So 5 Sa a le 800 
8. Complete lubricating refinery ............ 1020 


And then continues: 


“Numbers 3, 7 and 8 were handicapped by an un- 
usually warm supply of water, 70° to 75° F. being 
reported in summer. Plant No. 4 cooled and re-cir- 
culated most of the water, with consequent low con- 
sumption. For normal conditions, with water tem- 
peratures over the year of from 50° to 60° F., the 
writer (Bell) recommends 650 gallons per day for 
complete lubricating refineries and 300 gallons per 





1Bell, “American Petroleum Refining,” p. 409. 


day for skimming plants, for each barrel of crude oj 
put through the refinery.” 

The foregoing discussion gives some additional 
idea of the importance of the water system in the 
construction and operation of a refinery. As a matter 
of fact, in locating the site of a refinery, the quality 
and the quantity of the water available for use fre- 
quently determines where the proposed refinery shall 
be located. 


WATER PRIMARY CONSIDERATION 


An adequate water supply delivered to the point of 
consumption at a sifficient head pressure is of utmost 
importance to successful refinery operation. In the 
construction of new plants, then, the lay-out of a suit- 
able water-supply system demands the close at- 
tention of the designing engineers. 

As the plant capacity of a refinery is increased, 
provision must also be made for an increase in the 
supply of water to be delivered to the various de- 
partments and units. 

Consequently, either in the design of water 
systems for new refineries or in enlarging the systems 
of old plants, refinery engineers and engineering de- 
partments are called upon to estimate accurately the 
loss of head due to friction in such water pipes in 
order to determine the exact operating conditions oi 
the proposed water-pumping installation. 

Usually, to make such estimates accurately has 
always been a problem of great difficulty to the re- 
finery engineer. This difficulty has been due to the 
fact that the friction of a given length of pipe varies 
greatly with the surface of the pipe, number of bends, 
shape of fittings, and so forth. The friction in the 
pipe itself can be determined with reasonable ac- 
curacy, but the loss of head due to friction and 
shock in elbows is an unknown and uncertain quar 
tity. 


CALCULATING FRICTION HEAD 


Parenthetically, it might here be mentioned that, 
in laying out water piping, great care should be used 


TABLE 1 


DATA FOR COEFFICIENT “c” FOR DIFFERENT KINDS AND SIZE OF PIPES AND VALUES 
OF “K” FOR DIFFERENT VALUES OF “c” 


(Courtesy—DeLaval Steam Turbine Company) 


Size of 
Pipe, inches 2 to 3 


K Condition of Pipe 4 5 
140 .54 Very smooth and straight Brass, 
TED SSEC ICT fol Uae A Pe ar ra 00 00 00 
130 §=.615 Ordinary straight Brass or Tin.. 0 0 
120 .715 Smooth new Iron .............. 4 4 
ee ea ek a New tapas Kee ee 4% 
100 1.0 Ordinary RA Ee ee ee 13 14 
EE ee eee a ick 6 Guin Sow bois oes ae 
OD ies sb bos ao vis ce Sas ve eee 26 28 3 
nr 45 50 
40 545 Badly tuberculated .............. en ae 


00 indicates the very best cast-iron pipe laid perfectly straight, and when new. 0 indicates good, new cast-iron pipe. 


10 2 BS Se ee 
Year of Service for Cast Iron Pipe 
00 00 00 00 00.00 .00 0 00 00 7 
oo @ 0: 8 6 6 0 0: 0G 
oe ee oe Ok ee a ee 
1 ..30. 10 11 28-ON.. 12> 2 2 12 
6-3 2 ee a ae 2 F 
6 27 BD WD MD MM 30 BG 
3:86 NT SB Ae 4s ee, {Ae 
62 68 
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so as to avoid sudden changes in velocity or sudden 
changes in the direction of the rapidly moving 
stream. Also, it is quite necessary that proper at- 
tention be given to the velocity of the water through 
the pipe and fittings and that a velocity be selected 
consistent with length and character of the pipe and 
general arrangement of the installation. 

In order to estimate the loss of head through fric- 
tion in water piping, the chart that is given with this 
artcle may convenently be used. 

If the water quantity passing through the pipe and the 
size of the pipe are known, the friction head in 1000- 
‘cet length of pipe is found by laying a straight edge 








through the known points of the scales representing ca- 
pacity and size of pipe. The friction head is then read 
off on the third scale at the point of intersection between 
the straight edge and this scale. 

The values of the chart are based upon the Haz- 
en-Williams formula: 


( h ar 
v=cr** a x 10°” 
| (1) 
Where, 
“vy” is the velocity in feet per second, 
diameter 
“r” is the hydraulic radius equals 4 in feet, 


“th” is the fraction head, 
“1” is the length of pipe- 











—— /SO080 Of == ; 
r “4 ing, and 
4 ~ “c” is a constant depending 
}— /00 000 0./§ — upon the roughness of the pipe 
-- I0000 = raulic radi 
 Beptrovend - and the hydraulic radius. 
E °.2 — ae 
ee? ane This formula also can be 
- 60000 ~ re written : 
}-— F000 onneal 
: = ss 147.85 QO 
-— 40000 Lema vr = h equals -——-- X — 2.63*™ 
C }—— 72 a c d 
P—Joooo ce 35 — Wh 
' |_. GO pee /here. 
De teene Le Pe “th” is the friction head in feet, 
F °8 “l” is the length of piping 
. — = : 
(S000 x Pig te (1000 feet), 
r =e cre ° ‘ A 
' v 2 ©” is the water quantity in 
bose Jé < Ls a gallons per minute, and 
E- Joo 4 “d” is the diameter of the 
- B000 bw a SORE ORE 
- 7ooo p+ 70 ly — pipe in inches. 
— 6000 m "4 > The chart shown herewith 
S000 | ci ile ly is based upon a value of “c” 
E N 0 752 equals 100, 
[4000 S _ 6 0 ona ie pe he ‘ 
: > > 0 Jaa which figure is generally used 
bH—-3o00 SS -—/8 NS Ne = and is considered safe for or- 
: by /é > & Po dinary conditions. 
ieee & /é \ w 7 4 _ For other values of “c”, the 
: nN ql n é= figures obtained from the 
= = < o <= chart should be multiplied by 
c " > es ; 
a 100 
c 2 p— /o PS \ a . ? 
0 | » ale ext) 
a. > = 63 X equals 1.852. 
F dee “ & 2 = c 
800 ~ Lice lll ky N = 
700 & K Q saneibaciae™ Table 1, shown below, gives 
600 N & “ data regarding the coefficient 
S00 6 ‘ ly ye “c” for different kinds and 
#50 wee x x E size of pipes, and also values 
ia, s Q 6 de aan of “K” for different values 
ie zs 3 of: “er; 
o dcuiaiaga 
‘i 0 os As a general rule, a veloc- 
a pee NY = ity of 6 to 8 feet per second 
N ao aa in water piping should not be 
<. on ot exceeded, in view of the fact 
ae a that a higher velocity is apt to 
a result in excessive friction 
loo pa OS a“ loss 
9o /30 —— : 
bo 3 Whencentrifugal pumps 
Yo me 2 200 are used for pumping wa- 
fe a ter seldom, if ever, should 
$0 Peet the pipeing be installed of 
a j - the same size as that of the 
Cart for determining resistance of pipes to flow of water ii a outlet or inlet of the pump. 








Courtesy DeLaval Steam Turbine Company. 


Centrifugal pumps, of nec- 
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essity, must have a high velocity through the casing 
in order to obtain high efficiency. Consequently, the 
size of the opening of a properly-designed centrifugal 
pump is no indication whatsoever of the proper size 
of the piping to be attached to it. The only correct 
method of determining the pipe size is one that in- 
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cludes a careful analysis of the velocity of the water 
through the piping, length and character of the 
piping, number of fittings, bends, and so forth. 

Table 2 gives data showing “pounds per square 
inch” equaled by “head in feet” for water at 62° F. 
weighing 62.364 pounds per cubic foot. 

































































coat of graphite and oil. After being completed, 














TABLE 2 | 
POUNDS PER SQ. IN. TO HEAD IN FT. 
(For Water at 62° F., weighing 62.364 lb. per cu. ft.) 4 
(Courtesy DeLaval Steam Turbine Company) - 
’ rer 
Lbs. per Head in Lbs. per Headin Lbs. per Headin Lbs. per Headin || Lbs. per Headin Lbs. per Headin Lbs. per Headin Lbs. per Head in this 
Sq. In Feet Sq. In. Feet Sq. In. Feet Sq. In. Feet Sq. In Feet Sq. In. Feet Sq. In. Feet Sq. In Feet 
1 2309 40 9238 +79 «1824 190 4388 || 20 4619 59 1363 98 226.3 370 8545 fm Prer 
2 4.619 41 94.69 80 184.8 195 450.3 21 48.50 60 138.6 99 228.6 380 877.6 U 
3 6.928 42 97.00 81 187.1 200 461.9 || 22 50.81 61 140.9 100 230.9 3909007 BE ant j 
4 9.238 43 99.31 82 1894 210 485.0 || 23 93.12 62 143.2 105 242.4 4009238 
5 1155 44 1016 83 191.7 220 5081 || 24 5543 63 1455 110 2540 410 9469 mm le! 
6 1386 45 103.9 84 1940 230 5312 || 2 5774 64 1478 115 265.5 420 9700 Mf tions 
f a é : ene prorat 27 62.36 66 152.4 125 288.6 440 1016 R 
. 200.9 260 600.5 || 5 37 : . resi 
= a |; Se NOS 87 , 29 «66.97 68 ~—«157.0 135. 311.7 4601062 MP 
10 23.09 49: 113.2 88 203.2 270 623.6 30 69.28 69 159.3 140 3233 470 108 ma 
11 25.40 50 115.5 89 205.5 280 646.6 31 71.59 70 161.7 145 334.8 480 1108 discu 
12 27.71 51 117.8 90 207.8 290 669.7 32 73.90 71 163.0 150 346.4 490 = 1132 Co 
13 30.02 52 120.1 91 210.2 300 692.8 33 76.21 72 166.3 155 357.9 500 = 1155 h 
14. 3233 53 1224 92 2125 310 7159 || 34 78.52 73 168.6 160 369.5 600 138 mS 
15 34.64 54 124.7 93 214.8 320 739.0 35 80.83 74 170.9 165 381.0 700 ~—:1617 expel 
16 36.95 55 127.0 94 217.1 330 762.1 36 83.14 75 173.2 170 392.6 800 = 1848 const 
17 39.26 56 129.3 95 219.4 340 785.2 37 85.45 76 175.5 175 404.1 900 2079 in op 
18 41.57 57 131,6 96 221.7 350 808.3 38 87.76 77 177.8 180 415.7 and 
19 43.88 58 133.9 97 224.0 360 831.4 39 90.07 78 180.1 185 427.2 ee 
{ee ee PRES. poeta tt) 5 aa : and ¢ 
Specifications for Suitable Mixing Tank for Contact Filtering J iiso 
(Continued from page 68) I$ par 
1. All dimensions to be true and in accordance with caulked and tested the outside surfaces shall be thik 
the purchaser’s drawings. given another coat of graphite and oil, well ro 
2. The material to conform to the standard specifica- worked into joints and open spaces. uly 
tions for plates and rivets of the Association of 10. All workmanship to be first class. The plates shall ualit 
American Steel Manufacturers. be formed cold to exact requirements after punch- ‘ h | 
3. All plates and heads to be open-hearth Class “A”’ ing and beveling. Drift pins shall be used only to a: : 
steel. bring the parts together. Drift pins should not be With 
4. All rivets to be open hearth Class “C” steel. driven with enough force to deform the metal M “0 
5. Girth joints to be single riveted lap joints—%- around the holes. Riveting shall draw the jomts peo 
inch rivets, 134-inch pitch, 14%-inch gauge. Longi- to a full and tight bearing. — 120 
tudinal joints to be double riveted lap joints—%- 11. The manufacturer shall submit a shop drawing 0 s ‘ 
inch rivets, 2-7/16-inch pitch, 1%-inch pitch of the purchaser for approval, and shall furnish all The 
rows, 1%-inch gauge. All other rivets to be of the facilities for inspecting and testing. — A cuipa 
size and pitch noted on the purchaser’s drawings. 12. Tank to be shipped assembled with flanges, stull- vik a 
6. Rivet holes to be punched 3/16 of an inch less ing boxes and coil in place; agitator, agitator drive Mii 
than the full diameter of the rivet, and then drilled and top cover to be shipped separately. sae 
or reamed to a finished diameter of not more than Pee 
- : : chemis 
1/16 of an inch larger than the rivet, with plates : TANK INSULATION ee “a. 
and heads bolted in position. After drilling or To obtain heat economy it is essential that mix whe 
reaming the rivet holes, the plates and heads shall tanks used in the contact filtration of oils should $ en 
be separated and the burrs removed. Rivets shall Properly insulated. A suitable insulating covering =" ee 
be of sufficient length to fill rivet holes completely. tank, such as has been described herein, consists . a | 
and to form heads equal in strength to the bodies following : meee 7” Rep 
of the rivets. 1. (Next to tank shell). Layer of 12-inch by ee The 
7. All caulking edges to be beveled, sheared or planed by 1%4-inch (thick) 85 per cent. magnesia _. vals, 
for caulking. Caulking to be done with a round- 2. One-fourth inch (first) coat of Johns-Manv! This 
nosed tool. The joints to be made oil and gas No. 302 asbestos cement. ; construy 
tight by caulking only. No foreign matter to be 3. Layer of 1%-inch galvanized chicken wire. sie Guipm 
used in the joints. The shell to be caulked both 4. One-fourth inch (second) coat ot Johns-Manv thigue 
inside and outside. No caulking of rivets to be No. 302 asbestos cement. A the un: 
. “i 3 Sa mixture consist unit 
allowed. 5. One-fourth inch finish coat of a mixtul “isl Deratin 
8. The tank to be made absolutely oil-tight. (Ordin- ing of one part of Portland cement and two P erat 
arily it will be tested by filling the tank with of Johns-Manville No. 302 asbestos ceinent. irl Cals 
water. ) In applying the magnesia blocks and the chic ‘oth lever i 
9. In the shop the metal shall be cleaned of dirt, rust No. 14 galvanized soft, steel wire should »e use cell "olecy 
and scale; and the outside surface shall be given a _ both vertical and circular ties—the latter cing SP held 





nine inches apart. All joints should be “br« cen.” 
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Indian Perfects Vacuum Process | 
For Lubricant 


Illinois, announces that it is manufacturing and will 

soon begin shipment of its new low cold test paraf- 
fin base motor oil. Much interest has been evidenced in 
refining and marketing circles in the last few months in 
this company’s perfection of its new process and the 
preparation of this improved lubricant. 


Up to this time the company has withheld practically 
all information relative to both the process controlling 
the manufacture of its lubricants and detailed specifica- 
tions of the oils. With the attainment of the desired 
oil characteristics and perfection of the process on a 
successful commercial scale, Colonel J. H. Graham, 
president, and Dr. Frank Fitts, executive vice president, 
ina recent interview granted the writer, were willing to 
discuss the process and the product. 

Colonel Graham states that during the past four years 
the company has been carrying out exhaustive research 
experiments which were followed by the designing and 
construction of the company’s two commercial units now 
in operation, and with all of the work, both chemical 
and physical, performed with the view of producing 
paraffin base motor lubricants possessing specifications 
and characteristics greatly different from most motor 
ails of the present time. The oil now being produced 
is paraffin base, having a cold test of 10 degrees below 
zero, and possessing the important qualities of “pump- 
ability’ by engine pumps, or fluidity at such low tem- 
peratures as 20 below zero. Since the oils are practi- 
cally wax free, they possess very high heat resisting 
qualities, somewhat higher flash and fire points, and 
high resistance to emulsification. The removal of the 
wax also effects very low carbon residues (Conradson). 
With motor oil produced by the new process running 50 
to 70 seconds viscosity at 210 degrees, the carbon resi- 
dues are reported as “trace.” Oil running from 90 to 
120 seconds viscosity at 210 show carbon residues of 
approximately one-third to one-half of one per cent. 

The details of technology of the process, the type or 
‘quipment used, and the engineering data having to do 
with details of construction and design of equipment, 
are not yet available. The process involves much that 
Sew in refinery processing, petroleum physics and 
themistry. It effects the removal of all of the light 
‘ids of the lubricating oil fractions, thus decreasing 
volatility of the finished product, and at the same time 
‘tects an increased yield of lubricating oil from the 
arrel of crude, and at lower operating cost than the 
‘ompany has ever secured following the established 
methods, 

The process comes after exhaustive laboratory ex- 
briments, as well as much work on a commercial unit. 
this unit is in general characteristics of design and 
‘onstruction, totally different from any other refining 
gl used in similar processing. In addition to a 
Por ¢ still design, for high vacuum distillation, 
Pe ludes boilers of very high efficiency and low 
‘lean ‘ost, that are a departure from any similar 

S now in service in this industry. 
Colonel Graham states that he has always been a be- 


[ ini REFINING COMPANY, Lawrenceville, 


Ri. in tl e theory that it is possible to remove the wax 
Rs ‘rom the lube distillate even though they may 


In an intricate solution with a varying number 


of the series of both paraffins and waxes—in which 
view he is supported by many of the industry’s tech- 
nologists. Research at the plant, at certain universities 
and elsewhere has proven to company executives the 
feasibility of complete separation of the wax series, 
and leaving behind only the paraffins totally wax free, 
if such is necessary. Whereas many refiners have be- 
lieved that wax could not be entirely removed from the 
lubricating oil fractions, or at least not commercially or 
at sufficiently low cost, technologists at the Indian plant 
make claims based on their recent perfection of the new 
process, and offer conclusive evidence that they can 
remove all of the wax and prepare lubricants which are 
pure, or very nearly pure paraffin oil. The very low 
cold test, the lower fluidity, and the high heat resistance 
seem to bear this out. 


Workers Make Good Records to 
Win National Safety Contest 
Aes of beautiful bronze placques to win- 


ers in the Petroleum Section contest of the 

National Safety Council were recently an- 
nounced. The contest began February 1 and ran for 
six months, awards being made to seven divisions of 
the oil industry on their safety records. 

The Manufacturing Division trophy was won by 
the Bayonne Works of the Vacuum Oil Company 
with a frequency record of 2.63. This refinery em- 
ploys an average of over 650 men. The Brunswick 
Pennsylvania, plant of the Atlantic Refining Com- 
pany finished second with an accident frequency rate 
of 3.54. However, the frequency rate of the Bayonne, 
Paulsboro, Olean, and Rochester plants of the Vac- 
uum Oil Company taken collectively was 4.16. The 
Brunswick plant of the Atlantic Refining Company is 
the only plant in the Manufacturing Division having 
a better record than that of the plants of the Vacuum 
Oil Company taken collectively. 

The Natural Gasoline Division trophy was won by 
the Dawes-West Virginia Division of the Pure Oil 
Company with a no lost time record for 65 men. The 
Wentz Oil Division of Ponca City, Oklahoma, also 
went through the period of the contest without a lost 
time accident to their natural gasoline plant em- 
ployees numbering about 35. 

The Pipe Line Division trophy was won by the 
Midwest Refining Company of Midwest, Wyoming, 
with a record of no lost time accidents to their 100 
pipe line employes. 

The Marketing Division trophy was won by the 
Associated Oil Company of California by an accident 
frequency record of 10.20 covering the experience of 
over 1300 employees. 

The Producing Division trophy was won by the 
Illinois Division of the Pure Oil Company, which had 
no lost time accidents during the six months of the 
contest. The Illinois Division employs about 70 men. 
The Midwest Refining Company employing over 800 
men led in this division until the final month when 
the Midwest Refining Company experienced six lost 


‘time accidents. 

































































This second and concluding part of Mr. Cupit’s 
discussion on asphalts deals chiefly with manu- 
facturing methods. Uses of asphalts are also in- 
cluded. 

The first part was printed in the August, 1928, 
issue of THe REFINER AND NATURAL GASOLINE 
MANUFACTURER. 











Part II 
Been: entering the second part of this discus- 


sion the author believes a short summary of Part I 
will aid in maintaining the continuity of subject. 
In referring to petroleum asphalts, it should be remem- 
bered that from the standpoint of solid hydrocarbons 
present, petroleums are divide into three distinct groups: 


1. Those bearing a, substantial quantity of solid 
paraffines. 


2. Those bearing a substantial proportion of as- 
phaltic bodies. 


3. Those of mixed composition, bearing both solid 
paraffine and asphaltic bodies. 


The solid paraffines are generally associated with open 
chain hydrocarbons, while the asphaltic bodies are com- 
posed of cyclic hydrocarbons. 


So complicated are the changes which take place in 
the oxidation of asphalts that it is almost impossible to 
say definitely which one of three takes place. By that 
I mean, whether it is straight oxidation, polymerization, 
or condensation. Results have been obtained indicating 
that it is first a process of oxidation followed by poly- 
merization. Other results show that a normal condensa- 
tion reaction took place in which case the resulting 
product differed from the polymerized product in all 
physical tests. 

I shall not take the time to define the meanings of 
polymerization and condensation as that has already been 
done from a chemical standpoint in Part I. It should 
be remembered that the time factor for blowing asphalts 
and the temperature factor during same are of vital im- 
portance. These will be explained more fully later. Oxi- 
dation, polymerization, and condensation cause the 
hydrocarbons to form compounds of higher molecular 
weight and this tendency increases in the order named. 
Likewise the resultant products become more complex 
structurally. The use of steam plays such an important 
role in the manufacture of asphalts that I have dis- 
cussed it under a separate topic in Part I. Therefore 
I refer you to that article. 

In summarizing sulphurized asphalts it should be re- 
membered that sulphur has the same condensing effect 
upon the hydrocarbons as oxygen has. This is brought 
about, of course, under the action of heat. Sulphurized 
asphalts lack ductility but are comparable with other 
asphalts in the remaining physical tests. 
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Asphalts— Their Origin, Manufacture 
And Uses 


By GEO. W. CUPIT, JR. 
Chemical and Refining Engineer 


By the term residual asphalts is meant those products 
which are obtained by steam distillation of mixed base or 
asphaltic base petroleums. In this respect it should be 
kept in mind that non-asphaltic petroleums are unsuit- 
able for the manufacture of residual asphalts. At no 
time, during the reduction should the temperature be al- 
lowed to exceed 800° F. If such be the case, however, 
excessive decomposition and cracking of the hydorcar- 
bons will take place, thereby yielding an inferior pro- 
duct. This is especially liable to be the case if a residual 
asphalt of hard consistency and high fusing point is to he 
produced. 

Some petroleums, such as Mexican, are very suscept- 
ible to overheating. Therefore, great care must be exer- 
cised not to allow the residuum in the still to exceed 
a temperature of 660° F. When asphalts (residual) 
were first manufactured in this country for commercial 
use difficulty was encountered in maintaining the desired 
temperature control. Consequently residual asphalts soon 
fell into disrepute. It was not long before this difi- 
culty was overcome and today, residual asphalts are be- 
ing marketed of excellent quality with a hardness ap- 
proximating 100 (as determined on the consistometer), 
and a fusing point of 437° F. This is due to the better 
methods of control. It is a much harder proposition to 
produce a residual asphalt than a blown asphalt of a 
given high fusing point. 

Various processes have been devised for removing 
undesirable constituents from residual asphalts, the 
crudes of which possess a mixed-base character. One, 
in particular, is worth mentioning at this time. A large 
quantity of low-pressure steam is super-heated to 700° 
F. and introduced through a charge of asphalt heated in 
the still to 600°-700° F. The originator of the process 
claims that the heavy paraffine-like hydrocarbons ate 
non-ductile and non-adhesive in character, and in addr 
tion, impart undesirable characteristics to the asphaltic 
hydrocarbons when mixed with the latter. I reter 
mixed base crudes as the starting point. The product 
obtained from the above method has exceptional duc 
tility and possess a high degree of adhesiveness. In this 
respect the product differs from residual asphalts dis 
tilled with saturated steam, and likewise differs trom 
blown asphalts prepared in the usual manner. 


DETECTION OF CARELESSLY PREPARED 
RESIDUAL ASPHALTS 


In this respect I should like\to refer to several ee 
which are of particular interest in proving 2 residua 
asphalt. If in the distillation of an asphalt, something 
has entered in to cause the final product to be off te 
it is of vital importance to the stillman to know the te 
son. The following points are discussed to aid in coming 
to some definite an correct conclusion: 


1. If the product lacks homogeneity it may be due 
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either to overheating in the still, or because the dis- 
tillation has been continued too far. 

2. The percentage of a large amount of non-mineral 
matter insoluble in CS’ is due to overheating. Care- 
fully prepared residual asphalts should not contain 
more than 5%. 

3. The presence of too large a percentage of volatile 
matter may be due to not carrying the distillation 
far enough or running at a temperature insuf- 
ficiently high to remove the low-boiling point con- 
stituents. This will also cause the product to have 
a too low flash point. 

4. lf the product has a greasy appearance on aging, 
it is due to the crude petroleum containing too 
large a proportion of paraffine-like hydrocarbons 
which were not removed during distillation. 
Crudes of this nature should be avoided. 

5. The presence of carbenes shows that there has been 
overheating during distillation. Residual asphalts, 
carefully prepared, will not show more than 2.0% 
carbenes. 

It is a well-established fact that residual asphalts 
made from mixed-base petroleum are not as susceptible 
to overheating as those produced from purely asphaltic 
petroleum. The amount of residual asphalt formed dur- 
ing distillation process is proportionately less for purely 
asphaltic petroleum than in the case of mixed-base petro- 
lum. The asphalt residuum in the former instance will 


not show a greasy surface, regardless of how it may have 


been run. 


CHARACTERISTICS OF RESIDUAL 
ASPHALTS 


1. They posses a comparatively high specific gravity. 

2. They possess greater hardness at 77° F. for a 

given fusing point. 

This distinguishes them from Blown Asphalts. 

They show a negative diazo reaction. This also 

aids in distinguishing them from pitches derived 

from lignite, coal, shale, peat, etc. 

4. The volatile matter, which for a given fusing 
point, is higher than that contained in the crude 
native asphalts. 


5, The fixed carbon content is higher for a given 
fusing point than that of blown asphalt. 


6. The absence of the anthraquinone reaction which 
distinguishes residual asphalts from the various 
pitches derived from coal. 
The percentage of saturated hydrocarbons in 
residual asphalts will be greater than 25% where- 
as they will be less than this figure in the case 
of native asphalts. 
8. Carbenes, when present in excess of 5% serve to 
distinguish them from native asphalts. 
9. Residual asphalts may be distinguished from native 
sphalts by the low percentage of mineral matter 
vhich they contain, on an average 1% or less. 
ne tensile strength at 77° F. for a given fusing 
point, is greater than that of blow asphalts. 
On account of their similar properties, it is impos- 
sible to distinguish between blown asphalts and residuals 
Pe accuracy. For comparison, let us note the differ- 
ian, " ith regard to percentages sulphur and saturated 
Yyerocarbons contained in residual asphalts made from 
typical petroleums. By typical petroleums is meant 
boa California and Mexican. These three constituté 
arly the entire source from which our residual as- 
Phalts are made today. 
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Residual asphalts obtained from Texas mixed-base 
petroleums are characterized by the presence of paraf- 
fine. They contain for the most part less than 1.5 per 
cent. sulphur, and range between 40-70 per cent. of 
saturated hydrocarbons. Those obtained from Califor- 
nia asphaltic petroleums are practically free from paraf- 
fine, also contain less than 1.5 per cent. of sulphur, and 
show the presence of 25-40 per cent. saturated hydro- 
carbons. The asphalts derived from mixed-base Mexican 
crude petroleums contain small quantities of paraffine, 
four to eight per cent. sulphur and 30 to 50 per cent. 
saturated hydrocarbons. Many Mexican crudes are 
purely asphaltic in character. In distilling Mexican pe- 
troleum, it is necessary to use a large quantity of steam 
to drive off as much sulphur as possible, and to in- 
crease the ductility of the residual asphalt. Sulphur has 
a great affinity for certain organic hydrocarbons. This 
is particularly noticed in the distillates obtained when 
running to asphalt residuum. It :s worth mentioning 
here that residual asphalts obtained from Trinidad as- 
phaltic petroleums are free from paraffine. contain more 
than 1.5 per cent. sulphur and show 25 to 33 per cent. of 
saturated hydrocarbons. 


RESISTING PROPERTIES OF RESIDUAL 
ASPHALTS 


The resisting properties of residual asphalts vary de- 
pending upon the following conditions: 


1. The crude petroleum from which the asphalt re- 
siduums were derived. 

2. The extent to which the reduction has been car- 
ried. 


3. The care with which the reduction has been per- 
formed. 


Under the heading of number one, asphaltic petro- 
leum produces the most weather-resisting residues, 
mixed-base petroleums come next, and non-asphaltic pe- 
troleums produce residuals having the least weather re- 
sistance. 

Referring to number two, soft grades of residual as- 
phalts carrying a large percentage of oily constituents, 
will stand the weather better than those from which 
the oily constituents have been removed by driving the 
distillation to a point where a hard and brittle residual 
asphalt remains. 


Regarding number three, if the residue is badly de- 
composed or cracked, as evidenced by the presence of 
carbenes or free carbon, its weather-resisting properties 
will suffer proportionately. 

In general, residual asphalts of the highest quality 
are inferior in weather-resisting properties to native as- 
phalts, and blown asphalts. The comparison was made 
on respective products possessing the same volatility and 
fusing point. However, they are superior to correspond- 
ing sludge asphalts. 


MEXICAN CRUDES RUN FOR PENETRATION 
ASPHALTS : 


Preparation for Charging—The still, brickwork, 
pipework and worms are inspected, and steam coils tested 
out to make sure there is no blockage. Then the blanks 
in charging, steam line and worms are taken out. Top 
and side manheads are put on and four or five spokes 
of top steam induced for 12 to 25 minutes. Still is now 
ready for charging. 

Charging—Pumper opens valve on charging line and 
still is charged to specified outage, which is measured by 
means of a charging stick at 5 to 10 minute intervals 
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at small hole in manhead near charging valve provided 
for that purpose. 

Firing—Still is lit up when same is finished charging. 
It is fired full until it reaches 170 F. or thereabouts, 
at which time if charge has moisture there will be signs 
of pressure at safety valve. At this point fires are 
checked and still allowed to subside until moisture is 
off, at which time a small stream will be running in 
light worm, and safety valve will be showing no pres- 
sure. Full blast is then put on fire until it reaches 350° 
F. Bottom steam is now started into still gradually, ac- 
cording to amount of steam which still will stand. Tem- 
perature of still is then raised 25 or 30° per hour. When 
still reaches 475 to 500° it has practically two valves 
of steam. Depending on grade of asphalt still will be 
560 to 650° temperature when finished. 

The following cuts are made: 


Light Worm 
Unfit Gas Oil 
Test Mexican Gas Oil 
Unfit Gas Oil 


Over to 32 Grav. 
32 to 26 
26 to Off 


Heavy Worm 

Over to when Worm clears up Unfit Gas Oil 

When clears up to 26 Gravity Test Mexican Gas Oil 

26° Gravity to Off Unfit Gas Oil 

The bottoms are run to the desired penetration. The 
following table contains the standard grades of penetra- 
tion asphalts produced from Mexican crudes. 

The same procedure is followed in the processing of 
the following grades: 


Pumped to Storage Tanks 
Grav. 325 Penetration 


Start Testing Samples 
Heavy Worm 26 


Name— 
325 Pen. Asphalt 


12 Flux (140/190 Pen.) 24/25 150/165 Pene 
85/100 Penetration ” oe 22 85/100 . 
60/70 ae “ “ 21 60/70 

50 /60 “ “ “ 20.5 50/60 

40/50 _ nv . 20 40/50 


38/43 “ “ 19.5 38/43 

(These samples are tested at 1 to 2 hour intervals, depending on what 
time still is making.) 

Note: Penetration. When sample is taken to test- 
ing room, it is poured into a 3-ounce can and allowed 
to set at room temperature for 30 minutes. It is then 
put in bath which is kept at 77 degrees F. and tried for 
peneration with penetrometer. 

Pumping out Still—When still is finished, bottom 
steam is taken out and enough top steam put in to kill 
existing gases. Safety valve is raised and finished 
asphalt is pumped through cooler at temperature of 500 
or below to storage tank. 

Stripping and Cleaning Still—After still has been 
pumped out all cocks are closed and tar plug on still 
put down. A full valve of top steam, as well as 2 or 
3 spokes of bottom steam is put in still for 2 or 3 
hours, depending on temperature of still. Lines are 
then blanked, top and side manheads taken off, and 
steam taken out. (Steam is kept in still until after 
manheads are taken out to avoid flashes.) 

It is an understood fact that asphalt stills are not 
cleaned after each run, but may make from 15 to 20 
runs before hot spots appear on bottoms, which indi- 
cate that still should be cleaned. 


SLUDGE ASPHALTS 

This class of asphalts is so-called on account of being 
produced from acid sludge. The acid sludge is ob- 
tained by treating distillates and reduced oils with sul- 
phuric acid (H:SO.) either of 93.5 or 98 per cent 
H:SO. content, agitating the oil and acid by means of 
air. The sludge formed is drawn either by gravity or 
pumped into a sludge cooking kettle. The procedure 
from thence is as follows: 
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Operation in the Cooking Kettle—Unfit gas oil (un- 
fit as pressure still charging stock) having a gravity of 
24-28 Be. is charged into the kettle to the extent of ap- 
proximately one-third of the volume of acid sludge to 
be treated. An equal volume of water is added and the 
contents brought to approximately 190 degrees F. with 
open live steam. This procedure should have been done 
prior to adding the acid sludge. With the steam on, 
remove the sludge from the agitator and allow to steam 
6-8 hours. At the end of this time the sludge, oil, and 
water will have broken into three layers, namely, acid 
oil or acid tar on the top, acid coke in the middle, and 
spent acid on the bottom. 


In this condition the contents are allowed to settle 
approximately 14-16 hours to insure complete separa- 
tion. It is not difficult to understand why this length 
of time for settling is recommended, when it is learned 
that 720 barrels of acid sludge were treated at one time. 


After complete separation has taken place, determined 
by testing the pet cocks on the kettle from top to bot- 
tom, the acid oil is pumped from the top of the kettle 
into a storage tank. The spent acid, having a gravity 
of from 35-40 degrees, is drawn off into an acid pit 
and thence pumped to a weak acid storage tank through 
lead lines. 

To the acid choke which remains in the kettle 300 
barrels of hot water are added and again steamed for 
4-5 hours and allowed to settle 2-3 hours. At the con- 
clusion of this steaming, only two layers are formed, 


‘acid coke on top and weak acid (28-30 degrees gravity) 


on the bottom. The spent acid is run off by gravity 
into an acid pit and pumped from thence to weak acid 
storage tanks. 

To the acid coke is added approximately 100 barrels 
of spent soda ash solution (from a previous treat) and 
the contents steamed for one hour. This is done to neu- 
tralize the remaining acid in the coke, thereby cutting 
down appreciably the amount of strong soda ash neces- 
sary to completely neutralize the acid coke. After an 
hour’s cooking, allow to settle one hour and draw off 
the salt-acid solution to the sewer. 


To the acid coke is added approximately 120 barrels 
of 33 degree gravity soda ash solution and live steam 
for one hour. The contents of the kettle will be very 
viscous. To take care of this the acid oil pumped of! 
the top of the kettle on first separation is pumped back 
to the kettle and the contents steamed one hour longer. 
Two hundred barrels of hot water are now added, ant 
the contents steamed 6-8 hours and allowed to settle 
8-10 hours. 

The kettle contains at this stage asphalt stock (0 
top) and spent soda solution (on bottom). The spell 
soda ash solution is pumped to a storage tank and hell 
for another treat. The asphalt stock is retained for tr 
ther still reduction and oxidation to desired asphalt 
products. 


REDUCTION BY FIRE AND STEAM 


Preparation for Charging—The pipework, still charg 
ing lines and worms should be inspected and steam col 
tested to make sure there is no blockage. The side and 
top manheads are put on and top steam induced 10! 
15 minutes. fe 

Charging—The charging line is opened and still . 
charged to the specified outage determined by pet cocks 
at the rear end of the still. $ 

Firing—When charged, the fires are started at fu 
capacity until the temperature of the still has rea 
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CRACKING STILLS 


a - For all practical 
Fitting them in purposes Smith- 
Steel Cracking Stills are made true 
to exact dimensions. Due to the 
SMITHWelding process of fabrica- 
tion che dimensions never vary. This 


A.O. SMITH CORPORATION — 


nerai Offices: Milwaukee, Wisconsin 





Mention Where You Saw the Advertisement 


permits the preparation of founda- 
tion superstructure and piping in 
advance with the certainty that the 
still will fit exactly. The photograph 
reproduced herewith shows how 
this works out in the field. 


Oil & Gas Field Products Division 


District Offices: New York, Pittsburgh, Tulsa, Houston, Los Angeles 
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approximately 195 degrees F., at which time, if the 
charge has moisture in it, there will be signs of pressure 
at the safety valve. At this point the fires are checked 
and still contents allowed to subside until moisture is 
off, at which time a small stream will be running in the 
light worm, and the safety valve will be showing no 
pressure. Full blast is then put on fires until the tem- 
perature of the still reaches 350 degrees F. At this 
temperature bottom steam is started gradually into the 
still, increasing just as fast as the still will take it. From 
this point the still temperature is increased 25 degrees 
per hour, until 425-430 degrees F. has been reached. A 
sample of the still should be taken and tested for melt- 
ing point. If the test shows approximately 90-95 de- 
grees M.P. the reduction should be watched carefully, 
as 100 M.P. is that desired on the bottoms. When the 
desired M.P. has been reached the still is ready to pump 
out. 

Pumping out Still—When still is finished, bottom 
steam is taken out and enough top steam put in to kill 
the existing gases. The safety valve is raised and the 
finished asphalt is pumped through a cooler at an ap- 
proximate temperature of 500 degrees F., or below, 
into an oxidizer. 


OXIDATION TO DESIRED MELTING POINT 


There are various types of oxidizers now in service 

throughout the oil refineries. Those that are used most 
are the horizontal and vertical still type oxidizers. Some 
refineries have converted an ordinary horizontal still 
into an oxidizer by making necessary changes in the 
burners, air line distribution, heating surface, etc. 
- The type of oxidizer which has given the most satis- 
factory results is the vertical beehive type. The name 
is self-descriptive. The features regarding this oxidizer 
are: large heating area, capacity for handling large 
amounts of oxidizable products, heat distribution and 
control. 

In order that as little heat as possible may be lost in 
pumping from the still to the oxidizer, the oxidizer is 
built a short distance from the rear of the still. 


After the oxidizer is charged, the temperature of the 
contents is noted. If the temperature has dropped be- 
low 450 degrees F. (depending on the distance between 
still and oxidizer, weather conditions, and heat trans- 
mission coefficient) it should be raised to 450-475 de- 
grees F., at which time top steam is added gradually, 
and in small quantity at first, increasing same until a 
full valve has been fed to the oxidizer by the time the 
still temperature has- reached 520 degrees F. At this 
point the fire should be checked and the air induced 
through the spider or steam coil until the temperature 
has been raised by the air to 550-560 degrees F. and 
kept there. At 560 degrees F. hourly samples should 
be tested for melting point desired. 

Various melting point products made by this process 
from acid sludge from treated reduced crude gave the 
following tests: 


Melting Point No. 130 M.P No. 180 M.P. No. 220 M.P. 
B&R 130 180 220 
H&C 147 193 244 

Spec. Grav. at 60° F. 1.0153 1.0128 1.0013 
Flash O.C. 570 570 570 
Fire O.C. 650 630 625 

Fixed Carbon 14.42 17.42 20.08 
Ash -08% 14% -25% 
S.D. 1.08% 1.20% 1.27% 

Sol. in CS, 99.72 99.80 99.86 

Sol. in CC14 99.72 99.84 99.88 

Insol. in 86° Naph. 17.11 20.79 40.90 

Ductility at 77 110 2 

Penetration 100-5-77 40 12 4 
ne 100-5-32 4 1 
- 50-5-111 251 18 ° 2 
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The evaporation loss was almost nil on each of these 
products. By studying the tests on these products it 
is readily seen that they are of a superior quality ; high 
in melting point, low in evaporation, reasonably low in 
sulphur content, possess exceptionally good flash and 
fire points, and show a high percentage solubility in the 
inert solvents (CS2 and CC14.) 


When especially high melting point products are de- 
sired having high flash and fire points, these products, 
which are, as a rule, made into fuel and burned, may 
be recovered and sold as such. At present such prod- 
ucts would, no doubt, be classified as “Special Asphalt 
Products,” although in one or two instances they have 
been used straight or compounded for practical pur- 
poses. 


Another asphalt product obtained from acid sludge 
and which has found its way not only into the asphalt 
business, but into the paint business, too, is one made 
from acid oil, (sometimes called acid tar). Acid oil, it 
will be remembered, is the top layer formed on cooking 
acid sludge. After complete separation of cooked acid 
sludge has taken place, by sufficient settling, the acid 
oil is pumped directly into the still for reduction to de- 
sired M.P. The method of charging the still is the same 
as that already mentioned above. 

After the still is charged, (1200 barrels) it is fired at 
full blast until the temperature reaches 450 degrees F. 
At this temperature approximately 4 or 5 spokes of the 
top steam are added and a half valve of air induced 
through steam coil, gradually, until the full valve has 
been added. At 500 degrees F. the fires are checked. 
The air, however, is continued and the temperature is 
raised by air oxidation to 530-550 degrees F. and kept 
there. When the temperature has reached 530 degrees 
F, samples are taken and tested every two hours for 
melting point. 


When the melting point has reached 210 degrees F. 


N( 





the air is taken out of the still and the top steamim- | s 
duced, the reason for which is obvious. . 

The product formed by this process will be very 
smooth, glossy, and brittle. The latter characteristic | ys 
allows it to be easily pulverized, and in this state 1 J ed with 
serves as an excellent pigment for paints. Its glossy - an 
characteristic serves to give the paint a smooth and even P oh 
surfacing. blister in 

‘ ‘ ‘ . on 

It has been found by experience in processing this a 
product that the temperature should not exceed 950 
degrees F., and the pumping out temperature should not Fy » Ss. 
exceed 450 degrees F. bined w; 

While we are discussing the manufacture of asphalt pe gy 
by-products from the recovery of various acid sludges Cement 
it would be a matter of neglect not to mention those by- texture, 
products which may be made from sludges formed by Les} 
acid treating distillates. It has been found that the oa has the 
final products are obtained when acid sludges trom bot § grade oi 
paraffine and naphthenic base oil distillates are MX" FY y ¢ , 








in various proportions. These proportions have already 
been determined, depending on the physical tests 0! the 
products desired. 

The process for working up the acid sludge 1s precise 
the same as that discussed in acid sludge recovery rrott 
treated reduced crudes. After complete separation ot 
the acid sludge has taken place the acid oil is pumpe * 
the top, the spent acid is drawn from the bottom 0 ie 
kettle by gravity and that which remains in the ket 
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Figure 1 
Here is a sheet of black iron coat- 
ed with L & S Portland Cement 
Paint and made almost red hot 
with an alcohol flame. In spite of 
the terriffic heat, the paint does not 
blister in the slightest degree. No 
better demonstration could be made 


Figure 2 

To further test the quality of L & 
S Portland Cement Paint, the sheet 
of black iron, while still hot, is 
immersed in cold water. This quick 
change from heat to cold has ab- 
solutely no effect upon the paint 
film. 


Firgure 3 
Demonstrating the extreme tough- 
ness of L & S Portland Cement 
Paint. Here it has been applied 
to ordinary galvanized iron sheet 
metal, untreated in any way before 
the application of the paint. Note 
that the metal has been bent 
double and yet there is no evi- 
dence of a crack or fracture in the 


Figure 4 
Burning an ordinary paper clip 
painted with L & S Portland Ce- 
ment Paint to show the extraordi- 
nary character of the paint film. 
The paper is quickly consumed, 
but the paint film remains intact, 
often in large pieces. 











to prove toughness and quality. film of paint. 


2, °, 
% ee 





will not crack, chip or rub off. It has unusual tenacity and hid- 
ing power. 


L & S Portland Cement Paint contains Portland Cement com- 
bined with other pigments ground in treated oils. The result 
‘sa paint with a film so hard that it carries all the virtues of 
Gan! yet retains a high degree of elasticity. L & S Portland 
ement Paint produces a close-grained, flat finish of cement-like 


When applied to wood surfaces—wood bridges and trestles, 
shingle roofs, mine timbers—surfaces that come in contact with 
electric wiring, etc., L & S Portland Cement Paint greatly re- 


ature. duces the fire hazard. 
L & S Portland Cement Paint is a heavy bodied paint, but it The extent to which L & S Portland Cement Paint prevents the 
has the easy working and brushing qualities common to high- ignition of wood and other combustible building materials is 


truly remarkable, and this fire resistance is gained without sac- 
rificing wearing or protective qualities as is often the case with 
other fire-retarding paints. 


Stade oil paints, 


L & S Portland Cement Paint dries flat, with a hard film that 


HILL, HUBBELL & COMPANY 


(Division of General Paint Corporation) 
Manufactuters of 
Highest Grade Oil Industry Paihts and Pipe Line Coatings 
Factories: SAN FRANCISCO and TULSA 
Offices: 
NEW YORK LOS ANGELES HOUSTON 
Mention Where You Saw the Advertisement 


SAN FRANCISCO TULSA PORTLAND SEATTLE 
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is acid coke, or that layer in which we are particularly 
interested. 

The processing of the acid coke layer from now on 
is quite different from the former method. 


CONVEYING AND TREATMENT OF ACID 
COKE 


By the aid of a screw conveyor and water, the acid 
coke, as it drops from the sludge kettle into a trough by 
gravity, is crushed into a somewhat granular paste and 
conveyed to a ground tank, where it is pumped into 
another cooking kettle. When a charge has been pumped 
into the cooking kettle the contents are allowed to settle* 
approximately 45 minutes, at which time the water is 
pumped off the top by means of a swing suction. The 
acid coke, being the heavier, settles to the bottom. It 
often happens, however, that the water forms in layers 
with the acid coke, and if such be the case a few min- 
utes air blowing will. cause the water to assume one 
layer. In this condition the water is easily removed. 
The application of water has a two-fold purpose, name- 
ly, to remove the last traces of acid from the crushed 
coke as much as possible and to make it easier to pump 
from the ground tank into the cooking kettle. 


When all water has been pumped off and the pow- 
dered coke is dry, 100 barrels of 33 degree gravity soda 
ash are added and the contents blown with air for ap- 
proximately three hours. At this point an average 
sample is tested for alkalinity. If found to be slightly 
alkaline, approximately 400 barrels of unfit gas oil (un- 
fit for pressure still charging stock) are added and the 
contents again blown with air approximately three 
hours. 

After steaming three hours the contents are blown 
45 minutes longer, followed by three to four hours’ 
steaming. At this point an average sample is taken and 
tested for alkalinity, using Phenolphthalein as an indi- 
cator. As a rule, additional soda ash is required, due 
to the 500-barrel charge of acid coke. In case it is nec- 
essary to add more soda ash it will likewise be necessary 
to re-steam three hours longer. When a slight excess 
of soda ash has been added, determined by indicator, 
200 barrels of hot water are added and the contents 
steamed approximately 20 hours. Avoid the addition 
of a large excess of soda. After cooking for this length 
of time the treat is finished up with approximately 500- 
600 barrels of hot water and steamed for one hour. 
Again the top layer is tested for a slight excess of alkali, 
using the same indicator as above. If test is satisfactory 
let settle five hours. At the end of this time draw off 
spent soda solution from bottom and pump the asphalt 
stock to a storage tank for further reduction. If asphalt 
products are not desired, this stock is used as fuel oil. 

If oxidized asphalt products are desired the following 
procedure may be carried out: 

After the still has been charged it is fired to a tem- 
perature of 450 degrees F., at which time top steam is 
admitted and air added through the bottom steam coils 
or spider, as the case may be. When the temperature 
of the still has reached 500 degrees F. the fires are 
checked and the air allowed to oxidize the asphalt until 
a temperature of 550 degrees F. has been reached. Sam- 
ples for melting point determination are taken every 
half hour and when within 2-5 degrees of the desired 
melting point, the air is turned off and a slight increase 
in top steam is made. 

When the desired melting point is obtained, every- 
thing is cut out of the still and the contents pumped to 
a storage tank. Asphalt products having melting points 
ranging from 120-150 degrees F. have been made on a 


NOVEMBER, 1928 


plant scale with marked success, but products having 
higher melting points have not given very good results, 
The logical reason for this, no doubt, is due to a too 
vigorous oxidizing effect upon the by-product. 

There are many refineries, now selling these products 
in the form of fuel oil, that could advantageously con- 
vert them into asphalt products and realize a bigger 
profit. At present the fuel oil problem is by no means 
a hard one to meet, mainly because the fuel oil supply 
is directly dependent upon the crude oil production, 
Crude oil production is now in excess of requirements, 

The fact that the petroleum industry is beginning to 
realize the necessity for making those products from 
crude oil which will bring the largest profit and which 
will serve a far better purpose than that of burning, is 
sufficient to cause them to adopt new methods of refin- 
ing to which they would ultimately have to turn. 


CHARACTERISTICS OF SLUDGE ASPHALTS 


These asphalt products are high in sulphur content, 
They contain a high percentage of oxygen, which dis- 
tinguishes them from all other forms of asphalts, and 
constitutes one of the most dependable tests for identi- 
fying sludge asphalts. They contain a very limited 
amount of saturated hydrocarbons which serves to dif- 
ferentiate sludge asphalts from all other asphaltic prod- 
ucts. The fact that the harder grades of these asphalts 
are very soluble in 88 degree Be. naphtha, distinguishes 
them from residual asphalts of the same hardness and 
fusing point. These products contain a high percentage 
of sulphonation residue. Of all the asphalts these prod- 
ucts withstand the action of the weather the least. In 
practice, they are usually fluxed with other forms of 
petroleum asphalt, rather than marketed in their pure 
state. 

USES OF ASPHALTS 

The uses to which asphalts are put are so numerous 
that I shall not endeavor to name all of them—only 
the more important. 

1. Roofing purposes. 
are used in this respect. 

2. Building of roads. The penetration asphalts are 
here used. Fluxes are used with these asphalts to give 
a good binding quality. 

3. Oxidized asphalts—used in the paint industry, 
and where hardness is desired. These products are used 
for fillers in a number of industries. 

In conclusion; will say that a great deal of research 
work is being done to ascertain the composition and re 
actions that go on in the manufacture of asphalts. It 
should not be long before our petroleum chemists wil 
lend a great deal of light upon this subject. 


The melting point asphalts 





Pearl C. Higdon, 28, gauger for the Mid-Continent 
Petroleum Corporation, was fatally burned in a ir 
which destroyed the loading rack pump house of the 
company at West Tulsa. The fire followed a mysterious 
explosion; and Higdon, alone in the pump house when 
the blast occurred, was trapped by rapidly spreading 
flames. The fire corps maintained at the refinery pr 
vented the blaze from spreading. 





Wirt Franklin Oil Company, Ardmore, Oklahoma, * 
having preliminary plans prepared for construction ota 
1000-barrel capacity refinery near Oklahoma City. 





The Forrest E. Gilmore Company, Amarillo, Texas 
plans to build a 20,000-gallon gasoline plant near Pampé 
Texas. 
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| 5 the first seven months 
of 1928 the only petroleum prod- 
ucts, the stocks of which in- 
creased, were fuel oil and gas 
oils Every other cut has been 
bringing a rising price 


This has made conditions “to 
order” for the refiner equipped 
with Dubbs Cracking Process 
He has fed his fuel oil to the 
Process and obtained the highest 
possible yields of good premium 
gasoline, salable, in this present 
market, at a profitable price, 
with only coke as a by-product 








Universal Oil Products Co 
Chicago, Illinois 


A Dubbs Cracking Process 


Owner and Licensor 
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A Visible-Action Continuous-Distillation 
Apparatus For Study of Fractionation 


By RALPH H. ESPACH 
Associate Refinery Engineer, U. S. Bureau of Mines 
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1928 








INTRODUCTION 

HE value of careful fractionation in the manu- 

facture of petroleum products is recognized more 

and more by petroleum refiners. Recent studies 
have shown that the quality of the products depends 
largely on the type of fractionating equipment and on 
the care used in operating the equipment. For example 
Rue’ has shown that careful fractionation of pressure 
distillate will greatly reduce the amount of chemical 
treatment necessary to produce finished gasoline. The 
advantages of the combination of pipe still and bubble 
tower in obtaining good fractionation are well recog- 
nized in the petroleum industry. However, the equip- 
ment designed in the past has in general been much too 
large for convenient laboratory use. 

The present paper describes a continuous-distillation 
apparatus for the laboratory study of fractionation. 
This apparatus has given very satisfactory results in 
the study of different crude oils and petroleum products. 
A discussion of the theory and action of bubble towers 
has not been given, as this subject has been discussed 
~ Rue, H. P., “Some effects of fractionation on the chemical treat- 
ment of gasoline’; The Ref. and Nat. Gas Manufac., vol. 7, No. 5, 
May, 1928, p. 96; Nat. Petrol. News, vol. 20, No. 17, April 25, 1928, p. 
48; Oil and Gas Jour., vol. 26, No. 49, April 26, 1928, p. 142. 

“Cooke, M. B. and Rue, H. P., Studies in the Fractional Distillation 
of Crude Petroleum: Tech. Paper 431, Bureau of Mines, 1928, in press. 














x 
fs | 
| rs 
| 
ri 
| 
| 
| 
| 
| 
| Pa Hie 
} 1 
“ See 
od & SS 
s on Unit Asseme.y 
Z me. © y y 
A _ t- [r 7 - 
(YN\ ve i 
cm, \ \ tm ae ee 
(Hfeo)}-] pe-ec ie" 
\\ Ose // | YY j 
\ NA} | 
Y~— , .—® { 
ys ae | 
AD [ae 
| ' ‘ } 4 
j 4 +o || @ LU, iid 
i] e. LBC RSE 
| of . }js U 
es | 
F | creveten 1] a } 
| WZ 
Devan or Busse Pare Deran of Tower Resoner 
FIGURE | 


Dttan of Evaporator -C Taw 
| 
Be Chakra, | 


FIGURE 1. 
And to the right, photograph of the apparatus displayed at Tulsa 








previously by Cooke and Rue’. It is believed that the 
distillation curves of the products obtained from this ap- 
paratus show clearly its capabilities. 


GENERAL DESIGN 


The design of the apparatus in general follows that 
of commercial installations of pipe stills and bubble 
towers. Special attention was given, however, to details 
of design and construction which would improve 
flexibility of operation, minimize corrosion, and facili- 
tate observation of action within the apparatus. The 
pipe still, bubble tower, condenser, and coolers are all 
supported on a rigid frame built of 1% and ¥% inch 
pipe and supplied with water, gas, and electric and drain 
lines. The apparatus as arranged for one series of ex- 
periments is shown in Figure 1. 
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Photograph of actual installation showing two of three 
0,000-gallon tanks equipped with our Side Angular 
Propeller Type Agitators, for mixing or blending heavy 
oils—this great concern have 12 such installations on 
various size tanks and 14 of our Portable Types in sizes 
‘rom 1/20 to 3 H. P.—standardized on Lightnin Mix- 
ing Equipment. 


Electric Portable and Side 
Angular Propeller Type 


MIXERS 


are the solution to all fluid mixing problems— 
the most dependable, the most efficient, the most 
economical and the most simple mixing unit ever 
devised. 


Installed on your present mixing tank of. any size 
or shape. 


Furnished in all sizes and speeds 1/20 H. P. to 
100 H. P. or more. 


Extensively Used in the 
Oil Industry 













Geared Type, Heavy Duty, 
Portable, Clamp on any Tank, 
Crock, Vat, Jar, Drum, Barrel 


or other container. 


No installation expense. All 
sizes in both geared and direct 
Crock, Vat, Jar, Drum, Barrel, 


Thousands in use. 


MIXING EQUIPMENT COMPANY, Inc., 229 E. 38th St., New York, N. Y 
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S BBulletin No. 108 will bring you 
comprehensive data on the De- 
vine equipment for the transfer 
and recovery of heat. It cannot 
sive you that highly personalized 
. [service which all of our clients 
+t appreciate. When may we dis- 
5 Fcuss heat transfer and recovery 
e Ewith your staff? 

|, J? DEVINE MANUFACTURING CO, Inc. 


BUFFALO, NEW YORK 


New York Office 
51 EAST 42ND STREET 
Chicago Office 
122 SOUTH MICHIGAN AVENUE 
Agencies in All Principal Centers 
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CONSTRUCTION OF PIPE STILL 


The pipe still (A), Figure 1, as arranged for gas 
heating, is 15 by 12% by 11% inches high and is divided 
into three parts: a combustion chamber, a tube chamber, 


60 7 80 90 tna 
Poms 


glass and_ steel 
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and a flue. It is made of %-ineh 
transite board bolted together and 
reinforced with small angle iron, 
An opening in the bottom of the 
combustion chamber allows the ip- 
sertion of three Fisher burners. 
The bank of %-inch tubes is inserted 
in to the tube chamber through 
side opening which is closed by 
small door made-of transite. The 
stack breeching is fitted over an 
opening in the top of the flue. The 
inside surface of the furnace js 
thickly painted with water glass 
and covered with fiber asbestos, 
The water glass when dry cement- 
ed the fiber asbestos to the transite 
board, thus protecting it from the 
direct heat of the burners. The 
pipe coil is made of ten '%-inch 
pipe nipples 10 inches long and two 
Ye-nich nipples 12 inches long con- 
nected by ells into a continuous 
coil. The coil has approximately 
one square foot of internal heating 
surface. The tubes are staggered 
to permit maximum contact with 
the hot gases passing downward 
over them. An electric muffle furn- 
ace of suitable design may be used 
instead of the gas-fired furnace to 
heat the pipe coil. 

Construction of Bubble Tower 

The tower (B) consists of stain- 
less steel bubble plates separated 
by pyrex glass sections. The whole 
tower is supported on an evapo- 
rator (C). The glass sections, (D) 
are 2 inches outside diameter with 
ground ends to minimize leakage. 
The stainless steel plates (E) be 
tween the glass sections are 3¢ 
inch thick and are grooved 1/Ib 
inch deep on each side to receive 
the ground edges of the glass set 
tions; gaskets are inserted betweet 


to insure a _ vapor-tight joimt 


The plates extend % inch beyond the glass walls t 
provide for holes (F). Tie rods pass through thest 
holes and bolt the assembled sections together into one 
unit and make the tower rigid. Each plate is drilled t0 
provide an oil draw-off and an oil inlet, (G). Dow 
flow tubes (J) keep a %4-inch layer of condensate om 
each plate, causing the vapors to pass through at least 
%-inch of oil (the slots in the caps are %4-inch high). 

At the bottom of the tower is the evaporator ito 
which the heated oil from the furnace is discharged, 
liberating vapors which pass up through the tower. This 
evaporator is 3 inches inside diameter and 734 inches 


high. 


The tower is insulated by surrounding it with a brass 


jacket lined with %-inch of sheet asbestos. Windows 4 


cut out of the jacket on two opposite sides, 
closed with sheets of clear mica, thus keeping a 
air space between the tower and the windows and Je 
permitting observation of the action in the tower. + 
evaporator and hot-oil transfer line are insulated Ww! 


asbestos fiber. 


CONSTRUCTION OF CONDENSER AND 


The condenser (K) consists of 8 feet of ¥2-inch out 
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side diameter Shelby steel tubing with 1/16-inch wall 
bent into a conical helix, in a container through which 
water can be circulated. The coolers (L) are similarily 
built but consist of 5 feet of %4-inch Shelby tubing with 
1/16-inch wall in appropriate water containers. Glass 
graduates are clamped under the outlets of the con- 
denser and cooler coils to receive the distillates. 


OPERATION 


The charging stock is fed to the still under positive 
pressure, through a control valve. The hot gases from 
the burners passing over the pipe coil heat the oil, which 
in turn heats the evaporator and then the tower as the 
hot vapors ascend. The heat is regulated to obtain a 
predetermined percentage of “bottoms” (oil from the 
bottom of the evaporator). Too-great heat causes an 
excess of vapors to go up the tower; conversely, in- 
sufficient heat increases the percentage of bottoms. The 
temperature at the top of the tower is controlled so that 
the desired amount of “overhead” product will be ob- 
tained through the condenser. This temperature is regu- 
lated by circulating cool water through the temperature 
control coil (M), which causes a part of the vapors 
passing around the coil to condense and collect on the 
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tower plates. The tower will operate better as a frac- 
tionator when some water is circulating through the 
coil, causing oil to reflux down the tower, than when 
the coil is not used. The “Tower stream,” (condensate 
taken directly from a bubble plate), is regulated by 
control valves at the plate draw off. : 

The temperature differential between the evaporator 
and the overhead vapor may be varied over a compara- 
tively wide range. The maximum differential is reached 
when the quantity of reflux condensate is nearly suf- 
ficient to flood the tower; the minimum, when no re- 
flux occurs and the only heat loss is due to radiation 
from the tower. The charging rate may also vary wide- 
ly, reaching a maximum when the tower is nearly 
flooded, and a minimum when the amount of heat car- 
ried by the oil vapor is insufficient to maintain the de- 
sired temperature in the tower. Experimental runs on 
the unit showed that any quantity between 0.4 and 08 
gallons per hour may be satisfactorily handled. Tem- 
perature ‘differentials have been as high as 275° F. 

In each run the apparatus is adjusted until the de- 
sired quantities and temperatures are obtained and the 
bubble tower is operating smoothly and has come to 
equilibrium. Data on the operating conditions are 
recorded at 10 or 15 minute inter- 
vals. Samples of the various prod- 
ucts are collected and tested for 
color, gravity, and _ distillation 
range. The distillation curves are 
plotted for study. 


Effectiveness of Fractionation 

The solid curves in Figures 2 to 
5 show the distillation ranges of 
products made with the apparatus 
arranged as shown in Figure 1, and 
the dotted curves represent prod- 
ucts made without using the “re- 
boiler” at the side of the tower 
(see construction of reboilers, p. 5 
and detail drawings, Fig. 1) and 
with a plain-type evaporator with- 
out reboiler coil and _ circulation 
equipment. The charging stock 
was a typical untreated pressure: 





still distillate (distillation curve, 
Fig. 8). 
cc) Discussing first the runs made 


without using the reboilers, the 
dotted curves in Figure 2 represent 
products made with a charging 
rate of 0.565 gallons per hour, 
yielding 76 per cent overhead dis 
tillate and 24 per cent bottoms. 
Figure 3 shows the distillation 
curves (dotted lines) when the unt 








was charging 0.758 gallons pé 
hour and the yield was 50 per cen! 
overhead distillate and 50 per cen! 
bottoms. (Percentage figures af 
based on the total amount ol dis- 
tillate recovered in the receivel— 
not on the quantity of stock that 
was charged. The percentages do 
not take into account distillatio” 
losses which varied from 2 to 6 pe 
cent of the charging stock). These 
curves indicate good separation o 


products, especially in Figuee® 
which shows a gap of 9° F, be 
the over 


tween the end point of 
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head stream and the initial boiling point of the bot- 
toms. In Figure 3 there is an overlap of 27° F. By 
referring to Figure 3 this overlap is shown to be 
equivalent to 3 per cent by volume of the bottoms. 

The unit was then run, taking an oil cut or stream 
from the sixth bubble plate above the evaporator. The 
charge to the unit was 0.447 gallons per hour, which 
was separated into 38 per cent. overhead distillate, 28 
per cent. tower stream, and 34 per cent. bottoms. The 
dotted curves in Figure 4 represent Engler distillations 
of these products and show excessive overlapping, 
especially of the bottoms and the tower streams. A 
similar run was made, taking the tower stream from 
the seventh bubble plate and increasing the charging 
rate to 0.683 gallons per hour; 47 per cent. overhead 
distillate, 15 per cent. tower stream, and 38 per cent. 
bottoms were obtained. The dotted curves (Fig. 5). 
also show excessive overlapping of products. 

A study of these curves shows that the tower with- 
out reboilers is a satisfactory fractionator when sepa- 
rating the charge into only two products, but that the 
fractionation is rather poor when three products are ob- 
tained, and is of no value when more than three products 
are made. About 12 plates are required for good .frac- 
tionation. 


CONSTRUCTION OF REBOILERS 

The reboiler in the evaporator is very simple in princi- 
ple. (See detail of evaporator (C) Fig. 1.) The evap- 
orator is divided into two compartments by a horizontal 
plate, (N) ; the hot oil from the furnace discharges into 
the upper compartment at (O), after passing through a 
closed coil (P) in the lower compartment. As the oil 
discharges into the upper compartment, vapors are 
liberated and pass upward through the tower. The re- 
maining oil accumulates to a depth of 1% inches in this 
compartment then flows down a tube into the bottom 
compartment where an oil level of 1% inches is main- 
tained by regulating the amount of oil drawn off as bot- 
toms. The coil (P), mentioned above, is immersed in 
the bottoms collected in this lower compartment; the 
hot oil from the furnace, in passing through this coil, 
vaporizes the more volatile constituents in the bottoms. 
These vapors pass through a tube into the upper com- 
partment and up into the tower. 

The reboiler on the side of the tower in a U-shaped 
steel tube (R) (see detail of tower reboiler, Fig. 1). 
The oil flows through the reboiler and is heated by a 
‘small electric heating coil (S) of chromel wire, which 
is wrapped around the up-flow leg of the tube. By con- 
trolling the current with a rheostat the temperature of 
the oil passing through the tube may be regulated as de- 
sired. A small thermometer is placed where the oil leaves 
the upper plate and another at the entrance to the plate 
below. The chromel wire is covered with alundum ce- 
ment, baked on, and the whole reboiler is covered with 
an asbestos fiber plaster. Two inches of the steel tube 
at the bend are left uncovered to avoid heating the other 
leg of the tube. If the tube should become heated on the 
downflow side of the reboiler, some light ends would dis- 
till off; these vapors would rise against the downward 
oil stream because of the relatively slow velocity of the 
oil through the tube, and would interfere with the flow 
of oil through the heater. The oil enters the reboiler 
through a vertical tube (U) with an open end %4-inch 
above the upper plate, which is connected with the re- 
boiler, thus leaving % inch of oil on the plate. 

Should the oil fail to pass through the reboiler, the oil 
level on the plate would build up until it reached 3% inch; 
it would then flow down an emergency tube (V) similar 
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to the others in the tower. The oil after being heated 
discharges into the “reboiler-section” of the tower. The 
plate in this section has a 15/16-inch riser but no bubble 
cap, so that the vapors rising in the tower pass through 
this section but do not bubble through the oil on the 
plate. The tower stream is taken from this plate through 
a vertical draw-off tube (W), the open end of which ex- 
tends % inch above the plate. If no stream is being 
taken from the tower at this point, the oil level on the 
plate will increase to 34 inch and then flow down a regu- 
lar tube to the plate below. 


USE OF REBOILERS 


The added effectiveness of the tower when “reboilers” 
are used to distill off the small amount of light ends re- 
maining in the bottoms and the tower stream is shown 
by the solid curves in Figures 2 to 5. The charging rates 
and the percentages of distillate, tower stream, and bot- 
toms are nearly the same in these runs as in the corres- 
ponding runs when the reboilers were not used. The 
temperature of the vapors in the evaporator is lower for 
the same percentage of bottoms, but the overhead vapor 
temperature of course is about the same. The reboiler 
at the side of the tower raised the temperature of the 
stream passing through it approvimately 50° F. 

The distillation curves of the products obtained when 
charging 0.568 gallons per hour and obtaining 73 per 
cent. overhead instillate and 27 per cent. bottoms are 
shown by solid lines in Figure 2. The use of reboilers 
has increased the temperature gap between the end point 
of the distillate and the initial boiling point of the bot- 
toms from 9 to 30° F. When charging 0.734 gallons per 
hour and obtaining 53 per cent. overhead distillate and 
47 per cent. bottoms, products were obtained with dis- 
tillation ranges as shown by the solid curves in Figure 3. 
The efficiency of fractionation under these conditions is 
surprising (a gap of 100° F.) but is believed to be within 
the capabilities of the tower. Part of the separation may 
be due to the nature of the charging stock, a cracked 
product composed in part of somewhat unstable hydro- 
carbons which under the influence of heat may poly- 
merize or decompose. However, essentially the same 
amount of polymerization would occur in a correspon¢- 
ing run without the use of the reboilers; therefore, it 1s 
believed that the “gap” found is due mainly to good 
fractionation. 

The results of running 0.436 gallons per hour and ob- 
taining 32 per cent. overhead distillate, 28 per cent. of 
the tower, and 40 per cent. bottoms are shown in Figure 
4. Figure 5 gives the results of the distillations on pro- 
ducts obtained when charging 0.705 gallons per hour ané 
obtaining 43 per cent. overhead distillate, 17 per cent. ofl 
the tower, and 40 per cent. bottoms. Comparing thes 
curves with the dotted curves it is evident at once thal 
excellent separation has been attained. The curves 
show clearly the effectiveness of the reboilers by the 
manner in which the extremities of the curves for “bot 
toms” and tower streams have been flattened. In Figure 
4 there is an overlap of 5° F. between the end point 0 
the overhead stream and the initial point of the tow¢! 
stream representing less than 1 per cent. of the towel 
stream, and an overlap of 15° F. between the end poitl 
of the tower stream and “the initial point of the bottom 
representing less than 3 per cent. of the bottoms. Fig 
ure 5 shows an overlap of 31° F. between the overheat 
stream and the tower stream representing 714 per cell 
of the tower stream, and an overlap of 32° F. betwee! 
the tower stream and the bottoms representing 3 Pt 
cent. of the bottoms. 

Figures 6 and 7 are distillation curves of products ob- 
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94 
tained on further runs with the unit. For those of Fig- crude from the Tonkawa-Thomas field, Oklahoma, was ‘i 
ure 6 the charging rate was 0.531 gallons per hour. Yields charged at the rate of 0.650 gallons per hour, yielding 28 P 
of 55 per cent. overhead distillate, 21 per cent. off the per cent overhead distillate, 20 per cent off the tower, ie 
tower and 24 per cent. bottoms were obtained. The sepa- and 52 per cent. bottoms. The Engler distillation curves 
ration is good. For those of Figure 7, 0.486 gallons per of the products, with an Engler distillation curve of the 
hour were charged, obtaining 70 per cent. overhead dis- crude (as far as it was possible to distill these without 
tillate, 20 per cent. off the tower, and 10 per cent. bot- cracking) are shown in Figure 9. There is an overlap oj 
toms. There is an overlap of 39° F. between the over- 13° F. between the overhead and tower streams equal to 
head an tower streams amounting to 8 per cent. of the 2) per cent. of the tower stream, and an overlap of 18° 
tower stream, and an overlap of 13° F. between the _F. between the tower stream and bottoms equal to less 
tower and bottoms streams amounting to 3 per cent. of than 1 per cent of the bottoms. 
“i pathoms. Although these Gaeagareteresy narrow he CONCLUSION 
aps indicate fairly satisfactory fractionation, the lower E : : Sih tiie il ind; 
d of the tower-stream curve shows that the reboiler aperimental WES Wile Das sep leer ae 
-) ; that very sharp and definite separations can be obtained, 
did not x aalaN all the light ends from this stream. Be- ong that the reboilers are exceptionally effective, as one 
cause approximately three-fourths of the charge was g0- —seboiler can replace 4 or 5 bubble trays. (In the firs 
ing overhead, this result is an indication that the reboiler — tgwer 12 trays were needed for efficient fractionation, 
was being worked beyond its capacity. whereas in the second tower 7 trays and a reboiler gave 
almost as good results). Many interesting problems are 
FRACTIONATION OF CRUDE PETROLEUM suggested by the experimental Ao ee shtained but 
The effectiveness of the tower in fractionating crude — much additional work must be done before these prob- 
oil is shown in Figure 9. A sample of slightly weathered —_lems can be adequately discussed. 
The Foreman As a Satety Man 
By W. E. REARDON 
General Superintendent, Columbian Gasoline 
Corporation 
Feist acciden pays a share in the cost of indus- __ profit of the company. Competition forces the company 
trial accidents. The worker, the employer and to sell its products at the market price. Therefore, the 
the general public pay a part of the accident bill. company with a bad accident record is at a disadvantage 
The workman pays in loss of wages, for, although he is —_— in competition with companies who are keeping their 
paid compensation, he loses a certain amount of wages. _accidents low. 
For injuries which disable him for less than a week, 
he usually receives no compensation other than having CAN BE REDUCED 
his doctor’s bills paid. If an accident results in perman- It is evident that everybody pays for industrial ac- 
ent total disability, the worker loses his earning power _cidents. Everybody, in industry and out of industry, has 
for life and thus pays dearly for his injury. If he suffers a material as well as a moral interest in reducing acci- 
permanent partial disability—the loss of an arm, leg, dents, and, while accidents can never be completely eli- 
finger, eye, or the loss of the function of any part of inated, the experience of successful companies is cot- 
his body—his earning power may be impaired for life. _vincing proof that great reductions in their number 
He may have to seek a livelihood in some other line of and severity can be made. The opportunity for reduc- 
work. It is impossible to estimate the possible loss which —_ing accident costs and human suffering is a challenge 
a workman thus sustains. to every worker, foreman and manager in industry. 
When the workman pays, his family also pays in the In the causes of accidents lies the key to the reduc- 
sacrifices which they must make. Poverty and sorrow tion of accidents. Once we know the cause, there should 
result. Women often are forced to do hard work out- be no stone left unturned until the cause is eliminated 
side of the home to supplement the reduced wages which The causes of accidents may be divided into three 
the disabled bread-winner is able to earn. The work- classes, mechanical hazards, physical condition of the 
b men pays in the pain and suffering which the injury worker, and the mental condition of the worker. By 
; causes him. And, too often, the workman pays for acci- | mechanical hazards we mean the dangers that go with 
i dents with his life. the operating of boilers and machinery; the use of ut 
The company pays for accidents in many ways. In = equipment and toois, rickety aways, =. 
: the first place, the company pays out money for com- “7 pri ong —— — rpc. Bening slippery tae 
i pensation paid directly to the injured employee, or in ee ee parts: ae guardless machines. 
f the form of compensation insurance. The company The worker’s physical condition has a great deal 10 
if _ suffers loss of production. Accidents cause idle ma- 40 with his liability to injury. Health and accidents beat 
chinery. When the regular operator is injured, a new 4 Close relationship. Fatigue and. accidents are als? 
man must be put in his place. Accidents break down Closely related. dies 
morale in the working force. They put fear into the The worker’s mental condition means his attitude t pss 
ward his job. Carelessness, recklessness, disobedient Wee 


other workers. Accident costs must come out of the 
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—Help Lower 
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—And Increase 
Plant Yields? 

















Sunoco 
Absorption Oils 


If you cannot satisfactorily 
answer each of these ques- 
tions, you do not know all 
the facts about the new im- 
proved Sunoco Absorption 
Oils. If you do not have a 
clear conception of the ad- 
vantages in plant operation 
and greater efficiency to be 
had through the use of Sun- 
oco Absorption Oils you can- 
not know the extra profits 
these oils will bring you. 


Hundreds of Natural Gaso- 


line Manufacturers, operat- 
ing every type of Gasoline 
Plant know the results of us- 
ing Sunoco Absorption Oils. 
You too can know—take the 
first step now on the road to 
greater plant efficiency, 
economy and larger yields, 
become acquainted with 
these profit building Absorp- 
tion Oils. 


SUN COMPANY 


Petroleum Building, Tulsa, Oklahoma 


MARCUS HOOK, PA. 





Refineries at 


YALE, OKLAHOMA 


TOLEDO, OHIO 
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ignorance and indifference are all the results of attitudes 
of mind. A fair share of our accidents is due to these 
mental conditions. 


It is easier to provide safeguards to prevent accidents 
from mechanical equipment than it is to prevent acci- 
dents resulting from the physical and mental condition 
of the worker. Mechanical equipment can often be 
guardad so that it is practically “fool proof.” Once the 
equipment is guarded, it is the duty of the foreman to 
see that guards are not removed from their proper 
places. If safety appliances are installed, great care 
should be taken to make sure that they do not interfer 
with the productive efficiency of the operator, for this 
is apt to cause the removal of the guard. Moving ma- 
chine parts, transmission apparatus, exposed gears, floor 
openings, platforms, power lines, cellars, shafts, stairs, 
revolving setscrews, projecting bolts, clutches and 
couplings are all possible danger points. Ladders cause 
a good many accidents. Rickety ladders injure hun- 
dreds of men every year. It is true that most ladder ac- 
cidents occur as a result of the carelessness of the 
worker. The foreman should take it upon himself to 
see that ladders are kept in repair and that workers are 
properly instructed in their use. There is no more sen- 
sitive nor delicate part of the anatomy than the eye. 
Foremen should insist that their men wear goggles on 
every job where any eye dangers exist. 


HEALTH 


The man in bad health is a great accident risk. His 
physical condition takes his mind from his task and 
while his mind if off the job, accidents may occur. The 
man with poor eyesight, or poor hearing is a very defi- 
nite accident risk. Such a man is handicapped in seeing 
or hearing approaching danger. 

Fatigue, the tired-out-feeling experienced as the result 
of work, is not entirely under the foreman’s control. The 
greatest single cause for fatigue is the care which the 
worker takes of himself particularly during his hours 
away from work. If a man dissipates and abuses himself 
during his spare time, if he does not eat foods he should, 
and does not get the sleep he should, no effort to elim- 
inate causes for fatigue within the shop can make up 
for the damage he does himself outside. Most excessive 
fatigue is undoubtedly due to the carelessness of men 
in their personal habits and in the extent to which they 
neglect their health. The most the foreman can hope to 
do in such cases is to exercise his best influence in an 
educational way with his men. He may even eliminate 


men from his force as bad accident risks if they are. 


extreme in practices which lead to excessive fatigue. It 
is better foremanship to “‘sell’’ such men the wisdom of 
healthful habits. Then everybody profits. 

It is perhaps safe to say that the majority of acci- 
dents result from the mental condition of the workman. 
The mental conditions which we refer to in our classifi- 
cation of accident causes are reflected in workers’ care- 
lessness, ignorance, recklessness, indifference, wilful dis- 
obedience and anxiety. The careless man is a dangerous 
man to have on a job. He is a menace not only to him- 
‘self but also to his fellow workmen. The careless man 
does not take chances on purpose, but he simply goes 
ahead and does things without thinking. The indifferent 
man is very much like the careless man. Likewise, reck- 
less men endanger themselves and their fellow workers. 
A reckless man can usually be held down by the fore- 
man. It simply means that the foreman must know his 
men, when he has a reckless man in his department he 
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must give him a good lecture every once in a while, 
Reckless men are usually hard, fast workers, who, with 
careful supervision, may be among the very best pro- 
ducers. There is no place in a plant for a man who wil- 
fully disobeys orders. It is nothing short of crisminal 
for a man to be disobedient with respect to regulations 
designed for his own safety and the safety of other men, 
Such a man is dangerous and does not deserve much 
consideration. A foreman should not keep such a man, 
Disobedience is one legitimate cause for discharge, 
Ignorance as a cause of accidents can usually be traced 
back to the foreman himself. The foreman is responsible 
for the ignorance of his men when they are not properly 
instructed by him. He is partially responsible for acci- 
dents resulting from the acts of men who lack ordinary 
common sense, for he should know the shortcomings of 
his men before giving them jobs. A man may be so 
“dumb” that he is unfit for work. If that is the case, 
the foreman should eliminate him at once. 


KEEP MEN SATISFIED 


A foreman who does not get close enough to his men 
to let them know how they stand with him may be caus- 
ing them a good deal of anxiety. The foreman who 
“bawls-a man out” today for no good reason and treats 
him “decent” tomorrow keeps that man on the anxious 
seat, trying to figure out just how he stands with the 
boss. He wonders if the foreman is ever going to ‘‘come 
through” with the promised raise, worries about the 
steadiness of his job, the chances for promotion, the 
wages he is getting and any number of things may so 
occupy a man’s mind that he does not think about safety. 
In. this connection, the great value of contentment and 
good-will in the working force is evident. The man who 
is satisfied with his job, who feels that he is working 
for a good company, who has confidence in his foreman 
because he is a “square shooter,” and who is working 
among contented, congenial, cooperative men, is certain 
to have a mind that is more free for application to his 
job than the mind of a man who is nursing a disgusted, 
discontented, suspicious attitude toward his job. 

The foreman is not a doctor, but he is working day 
after day with his men, and is in a good position to ob- 
serve the state of their health. There is nothing far- 
fetched about the foreman’s responsibility for the safe- 
guarding of the health of his men. It is just as definite- 
ly one of his responsibilities as the lubrication of his 
machine equipment, the movement of material, or any 
of the other accepted functions of foremanship. Any- 
thing which contributes to the efficiency of his depart- 
ment in getting out his work may logically be regarded 
as a duty of the foreman. No one can deny that the 
prevention of sickness is a help in getting out the work. 
The foreman who believes in the idea of safe work, 
who impresses safety at all times upon his men and 
who constantly sets a good safety example for his men, 
is the most important single educationg influence that 
can be exerted among the workers. 

The foreman should support every safety activity 
sponsored by the executives of the company. He should 
never lose sight of the fact that he is being paid to act 
as the company’s representative and that it is his duty 
to carry out management’s policies. 

The time is passing when\a foreman can forget the 
safety responsibilities of his job. The experience 0 
companies who have made enviable safety records has 
demonstrated that the foreman is the company’s best 
safety man. A plant cannot be made safe without the 
active cooperation of the foreman. 
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Foster Wheeler Distillation Units 


The photograph shown was taken during the erection 
of a refinery unit consisting of a 14,000 barrel Foster 
Tubular Oil Still, a Foster Bubble Tower and the neces- 
sary Heat Exchangers, Pumps and other auxiliaries. The 
complete unit is being constructed on a single contract 
under which the overall results are guaranteed. 


The heating surface of the Tube Still shown, consists 
of three distinct portions. 


1. A roof surface composed of bare tubes covering the 
whole interior of the Still; this receives heat by radiation 


from the furnace. 


2. A bank of horizontal oil heating tubes covered with 


cast iron extended heat absorbing surface and protected 
from the radiant heat of the furnace by means of an air 
cooled bridge wall. These tubes receive heat by convec- 
tion from the furnace gases. 


3. A steam superheater section consisting of four 
horizontal rows of superheater elements for superheating 
the steam used in fractionation. The superheater section 
is located about one-third of the way down in the con- 
vection bank, as shown in the illustration. 


Perfection in control of fractionation exceeds that ob- 
tainable with any other system and provides independent 
variation of the products from each side stream without 
changing the conditions at other points in the tower. 


Descriptive bulletins upon request. 


FOSTER WHEELER CORPORATION 


165 Broadway, New York, N. Y. 


Branches in Principal Oil Centers 


Foreign Associates:— 


Foster Wheeler Limited, London, England. 
Foster Wheeler Limited, Toronto—Montreal—Vancouver, Canada. 









AERO UNIT COAL PULVERIZERS 
\IR HEATERS CENTRIFUGAL PUMPS 
CONDENSERS COOLING TOWERS 
ECONOMIZERS EVAPORATORS 
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Keep Workmen Interested in Safety 


By C. W. PRICE 


Director, Training Course for Safety Engineers, New York University. 


Copyright, 1928, by the American Trade Press. All re-publication rights reserved. 


ful work it has been found that the most successful 

method of maintaining interest on the part of work- 
men has been to give them some responsibility, some 
active part in helping to make their department safe. 
This has been accomplished by organizing what is 
known as workmen’s safety committees. In a large 
plant a small committee should be appointed in each 
department. In a small company one safety commitee 
should be appointed for the entire plant. 

The effectiveness of safety committee meetings de- 
pends largely on the foreman. The departmental com- 
mittees should always be appointed by the foreman and 
should be carefully instructed by him. The members 
of the committee should be assured that the foreman 
appreciates the help which they will be able to give him 
in weeding out dangerous conditions and dangerous prac- 
tices. The foreman should make it clear that he wishes 
the members of the committee to feel perfectly free to 
offer any suggestion which will help to make the de- 
partment safe, and that the more suggestions they pre- 
sent the better he will like it. It is of the utmost impor- 
tance in making the committee idea a success that the 
suggestions which are approved should be immediately 
carried out. Where the suggestions are not approved 
the foreman should take pains to explain to the work- 
men why they cannot be carried out. In this way he 
will retain their confidence. 

It is customary in many plants to give the workmen 
opportunity—on company time—to make an inspection 
of the department and to submit to the foreman in 
writing a report of their findings. 

A good practice is to appoint the members of the 
workmen’s safety committee to serve three or six 
months. In organizing the first committee it is desir- 
able to appoint one man for one month, one for two, 
and one for three. There will, then, always be two 
experienced men on the committee. 

Twenty years’ experience with workmen’s committees 
demonstrates the following facts: 

1. That 90 per cent. of the suggestions made by the 
safety committees are good and are accepted by the 
company. : 

2. When the members of the committee are ap- 
pointed and begin to look for dangerous conditions and 
dangerous practices they learn for the first time, what 
it is difficult to convince them of by simply telling them 
that a large percentage of accidents cannot be prevented 
by the company but must be prevented by the men them- 
selves. 

3. When workmen have served on these committees 
they take a new interest in safety and begin to talk 
safety among their fellow workmen; this helps to build 
up a lasting enthusiasm 

From the earliest efforts in accident prevention down 
to the present time the bulletin board has played an im- 
portant part in helping to maintain interest in safety. 
In the average plant it has been customary to place a 
bulletin board at the entrance to the plant and another 
at the point where the men congregate at noon. The 
bulletin board should be well designed, should have a 
glass front, should be attractively painted, and equipped 


[: practically every company which has done success- 


with a good light. The bulletin board should be made as 
attractive and interesting as a newspaper. This can be 
accomplished through the use of photographs, clippings 
from newspapers, official notices and plant news items, 
and an occasional or periodic message from the general 
manager or president. 

In recent years a new use of the safety bulletin board 
has been developed. Simple boards are located through- 
out the plant to hold a series of large posters, each 
carrying the same message. These boards are so lo- 
cated that every man in the department, from the place 
where he is working, can see the poster and read the 
message. These posters are changed twice a month. 
The secret of making these posters effective is to have 
the messages done in such large type that they can 
easily be read from a distance of 50 feet, and especially 
is it important that the message shall have a certain 
clever turn, a certain punch, which will instantly catch 
the eye of the workman and grip his interest. The 
technique and the art of out-door advertising applies 
to the making of successful safety posters. 

_Here are a few sample slogans which have proved 
effective on such posters: 

“Better be careful than crippled.” 

“One good leg is worth a whole woodpile of crutches.” 

“Ask the man in the hospital what he thinks of 
safety.” 

“His last words were ‘safety is bunk.’”’ 

Plants having house organs or employes magazines 
can utilize these also to maintain interest in a safety 
campaign with a column, a page, or several pages de- 
voted to safety. Such a department should publish mes- 
sages from an officer of the company, statistical records 
of the departments and of the plant as a whole, and 
the minutes of workmen’s safety committee meetings. 
The publishing of meritorious suggestions with the 
names of the men making them, encourages others to 
make suggestions. 

The cost of maintaining effective bulletin boards is 
small, and a little well-directed effort will go a long 
way toward keeping up the interest aroused among 
workmen at the beginning of a campaign. Many com- 
panies have spurts of safety activity which result im 
better records, but interest is allowed to die out, and 
conditions become as they were before. The bulletin 
board can help prevent this by supplementing the work 
of foremen, workmen’s committee, and the safety en- 
gineer. 

The safety poster should appeal to the emotions 
rather than to reason. Herbert Spencer said that nine- 
tenths of our lives are controlled by emotions and one- 
tenth by reason. This principle should be followed m 
a safety poster campaign. 

The day of the poster dealing with specific hazards 
is probably past. A poster showing a man using a saW 
without a guard is of little \value, because it does nd 
move the workmen to do anything. 

To have continued good results from them, postets 
should be changed frequently. They may be :nade by 
some person in the plant able to do art work. or they 


‘may be purchased at a low price from one of the se 


eral poster services. 
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Kendall Refining Company’s battery of stills employed in redistillation of straight run re-run 
stock blended with pressure distillate from the Dubbs cracking units. 


Redistillation Fitted to Cracking 
Units in Kendall Plant 


HE Kendall Refining Company, operating its com- 

plete refinery at Bradford, Pennsylvania, has 

equipment for skimming, cracking, and redistilla- 
tion, in addition to the usual departments conjunctive to 
the manufacture of lubricating oils and waxes. Modern 
equipment is employed in the processing of its oils in 
such departments as distillation, chilling, dewaxing, 
filtering and revivification of fullers earth through the 
use of Nicholls-Herreschoff furnaces. The plant oper- 
ates on crude from the Bradford field. 

With the installation of its two Dubbs cracking units 
some years ago, came the need for adequate redistilling 
equipment to handle the pressure distillate from these 
units. Following the dictates of best economy, the com- 
pany designed its redistillation equipment to incorporate 
the utilization of its three old Snodgrass cracking stills. 
It is interesting here to note that the Kendall Refining 
Company was experimenting with cracking as long ago 
as 1913. The Snodgrass equipment became obsolete, and 
the heavy %-inch shell stills were converted into a re- 
running battery operating continuously. Fractionating, 
condensing and cooling equipment, as well as automatic 
temperature control devices were installed of the latest 
modern type. H. S. Bell, refining engineer, was called 
in as consultant, and the bubble towers installed are of 
his design. 

Formerly the battery was charged with pressure distil- 
late but later additional charging stock was taken from 
the skimming plant which increased the through-put of 
the battery, and necessitated the installation of a reboiler 
section, to secure better stripping. This will be discussed 
later. The rerun stock from the skimming plant yields 
naphtha and kerosene when distilled, and the distillation 
procedure is carried out by blending the straight-run- 
rerun-stock with the pressure distillate from the Dubbs 
units in such proportions as may be necessary according 


to stocks on hand. 


Four fractionating columns are employed with the 
three stills, and four Leach vapor heat exchangers. 
Stock charged to the unit passes from the Worthington 
duplex pump, size 9x 5 by 10, of which there are two, 
one being reserve equipment, directly into the first Leach 
vapor heat exchanger installed on the vapor line leading 
from the bubble tower to the Sterling condenser sec- 
tions. From this exchanger it flows progressively 
through the remaining three exchangers installed on 
vapor lines leading from the remaining three columns. 
This exchange gives a preheat of 325 degrees. 


FLASH TOWER 

From the exchangers the oil passes into the first bubble 
tower, which is termed a flash tower. The top of this 
flash tower is under automatic temperature control, 
holding the temperature at the tower top at 250 degrees. 
All of the towers are controlled by Tagliabue automatic 
temperature controllers. Temperature charts are fe 
corded by Leeds-Northrup recording instruments. The 
stream of light gasoline taken from the flash tower 'S 
taken through condenser and to the receiving house, 
passing through a Southwestern after-cooler, upon leav- 
ing the condensing sections. This type of after-coolet 
is installed on each of the four streams. 

The flash tower drains or refluxes into No. | stil 
and flows progressively by gravity through the remailr 
ing two 10 by 30 shell stills. A second stream of gas 
line is removed from the first. still, the vapors passing 
through No. 2 bubble tower. This tower is equipped 
with but five bubble trays,\whereas No. 1 flash towel 
has eight. The still is heated to 390 degrees and the 
tower-top control holds a constant temperature there 0! 
290 degrees. In each case the recycle stock employed 
control media is the finished product off of the tower ® 


ing cooled. 
Leaving No. | still, the residual oil passes in‘o No.2 
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STOP 10Se raph 


with — Non Sparking Tools/ 
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‘i 


T LAST—+real safety in spray 

booths, cleaning rooms, tanks, 
tank cars, and all enclosures perme- 
ated with dangerous inflammable 
fumes! Pulmosan AMPCO metal 
tools are superior to brass or copper, 
inasmuch as they are almost as tough 
as steel—yet will not spark, thus 
eliminating fire hazard. Furthermore 
they will not squash or flake off. 


Sparks Are Dangerous! 


Every year millions of dollars go 
up in smoke from sparks—tiny car- 
riers of terrible destruction in life and 


the property. 

Only recently a two million dollar 
7 fire originated from sparks—tool 
a sparks! Guard against calamity with 
2 Pulmosan non-sparking tools. 
‘a " sf All Styles of Tools 
= " = In addition to tools illustrated we 
, can furnish many other styles or 


kinds—to your specification, or cast 
to pattern if desired. 


this 

- a Circular and prices on request. 
a . A PULMOSAN 

Phe . y SAFETY EQUIPMENT 
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sia 384 Jay St. Brooklyn, N. Y. re: 
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Fractionating equipment equipped with vapor heat exchangers. 
Bubble type columns. Note all structural steel support work 
insulated with brick. 


of the series where it is heated to 450 degrees. The 
vapors passing off of this still are conducted to the 
third tower, which is a complete bubble tower having 
11 bubble trays. It was at this point that changes were 
necessary when the different charging stock was blended 
and run through the battery in greater quantity. In 
order to secure better strip- 
ping and a closer fractionated 
naphtha overhead from this 
tower it was necessary to in- 
stall a reboiler by means of 
which the reflux leaving the 
bottom of the tower could be 
reheated and stripped of any 
light materials which had con- 
densed in the tower as reflux. 

A Ross exchanger type re- 
boiler was installed at the base 
of the tower, through which 
the reflux must pass to be 
heated to higher temperature 
by the residuum from the final 
still in the series. A Worth- 
ington pump, size 9 x 5 x 10 
takes suction on the last still 
and discharges the residual oil 
at about 500 degrees into the 
Leach reboiler. At this tem- 


Car unloader used at Kendall’s plant for moving coke from under the reaction 
the nearby coke loading rack. 
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perature any light ends left in the reflux from the tower 
are removed and returned to the bubble tower through 
a small vapor line entering the tower at about one-third 
of its height. A stand-by pump of the same size is in- 
stalled in the pump house as a pump-out instrument jj 
ever needed. 

Naphtha vapors taken over head from the third tower 
are held at 350 degrees by automatic control. This 
product is employed in absorption plant work at the 
company’s gasoline recovery plant, which removes the 
gasoline from gas from Dubbs units, before this gas js 
consumed as fuel under the stills. 


HEAT EXCHANGE 


The third still in the series is heated to 500 degrees 
and the vapors fractionated in the fourth bubble tower 
are kerosene. Tower control gives a constant tempera- 
ture at the top of the fourth bubble tower of 420 de. 
grees. This tower is also equipped with but five bubble 
trays. All of the reflux pumps, of which there are five, 
one being stand-by equipment and so manifolded that 
it can work on any tower, are Worthington 5% x 31 
by 5 size. Charging stock is metered to the rerun units 
through a National meter. 

Each of the Leach vapor heat exchangers is so in- 
stalled and manifolded that any one of them may be cut 
out of the system at any time without greatly impair- 
ing the efficiency of the exchanger process. The by- 
pass equipment is not expensive to install and certainly 
saves its cost many times in the elimination of shut 
downs for repairs or cleaning of a single heat exchanger. 
When pressure distillate is redistilled there is usually 
periodical trouble arising in the matter of dirty ex 
changer equipment. With the proper by-passes, the bat- 
tery may be kept in constant operation. Pressure dis 
tillate must be acid treated prior to redistillation, and 
common practice in the treating department does not 
render it non-corrosive. At this plant the pressure dis- 
tillate and acid mixture is circulated through the batch 
agitators by means of electrically driven Duriron pumps 
—and subsequently neutralized with caustic. It is then 
ready for redistillation—being blended with the straight 
run re-run stock. 

Exhaust steam from the several duplex steam pumps 
employed in the operation of this rerun battery, 
taken from the pumps and passed through a smal 
Foster steam superheater. This heater is gas fired, 
and the gas is derived from the absorption plant, ani 
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Part of the conveying belt is not shown ‘ere. 
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THE TALL TOWERS OF INDUSTRY WILL STAND FOR CENTURIES 
IF THEY ARE WALLED AND ROOFED WITH TRANSITE 


The Oil Industry has a Hundred Uses for this 
Imperishable, Fireproof Material 


N the oil industry, as everywhere else, perma- 

nence is the most highly desired quality of any 
building material. Materials which burn, rust, 
corrode or rot cannot be considered as perma- 
nent. Transite—the Johns-Manville Asbestos 
‘Cement building material—is everlasting. Transite 
is literally stone “made to order.” It is formed by 
combining asbestos fibre and cement under tre- 
mendous pressure. It is a monolithic, unlami- 
nated sheet, fireproof, time-proof, and in fact, 
as results have shown, almost indestructible. 


mospheric conditions. It never needs painting. 


In addition to saving maintenance bills, Tran- 
site, because it is fireproof, is saving the oil in- 
dustry thousands of dollars yearly by reducing 
risk wherever fire threatens. For housings, walls, 
roofings and fire barriers around aerial conden- 
sers, tanks, run-down lines, and other vital points 
where fire hazard is high, Transite construction is 
a potent factor in decreasing insurance rates. 


We will gladly submit technical data on Tran- 
site’s use and performance 





7T ransite is virtually imper- 
vious to ordinary gases and 
fumes. It is not harmed by 
Salt air or other trying at- 





Transite is finished in two types—cor- 
rugated and flat. Sheets are 42 inches 
wide, materially cutting down side 
laps. Transite is easy to handle and 
apply. No special tools are needed. 


upon request. Write to the 
Oil Industry Section, Johns- 
Manville Corporation, 292 
Madison Ave., New York City. 
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primarily from the Dubbs units. In the superheater 
the temperature of the steam is raised to 350 degrees. 
It is held constant at 15 pounds pressure by Tagliabue 
controllers which hold it at this working pressure and 
also admit any live steam needed by the system to 
effect maintenance of the pressure. The steam at this 
temperature is employed in distillation work in the re- 
run battery just described, and makes for operation 
with lowered firing. The rerun battery is oil fired 
instead of being coal fired, as is usual Pennsylvania 
practice. When both Dubbs units are in operation, 
sufficient gases are run through the absorption plant 
to permit firing of some of the stills with gas. The 
exhaust steam from the operating pumps is more than 
ample. for the operation of the three stills in the re- 
run battery, and the remaining steam is used for dis- 
tillation work in another still battery. 

At the cracking plant the company has an intersting 
and handy feature in service in the matter of handling 
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coke from the reaction chambers. In one of the ac 
companying photographs there is shown a Barber- 
Greene car unloader in position at the side of the Dubbs 
chamber. When the cable is pulled and the coke dumped 
the car unloader is in position with its belt conveyor 
moving. The coke falls upon the moving conveyor 
and is transported away to a second conveyor belt, to 
finally be dumped into the coke pile not many feet 
away from the unit. This conveyor or unloader is motor 
driven. It is but a matter of a few minutes labor to 
move the conveyor belt, machine and all from one 
chamber to another, and the familiar wheel barrow is 
completely removed from the picture. The Kendall com- 
pany finds a ready market for its coke and can there- 
fore afford to convey the production of coke but a few 
steps away from its source at the cracking unit. There 
is no coke pile at the Kendall plant, for car load ship- 
ments tend to keep this familiar sight at least below 
the level of the fence surrounding it. 





Refinery Technology Program Announced 
for A. P. I. Meeting at Chicago 


r “HE tentative program for the meet- 

ing of the American Petroleum In- 

stitute in Chicago December 3, 4, 
5 and 6, provides for five meetings of the 
Division of Refinery Technology. The 
meeting will be held this year in the 
Stevens Hotel, which housed the A. P. I. 
annual session in 1927. While the pro- 
gram issued is tentative, very few changes 
are likely to be made. 

The first meeting of the Division of 
Refinery Technology will come the morn- 
ing of December 5 at 10 o'clock with the 
following program: 

Chairman: P. M. Miskell, Empire Re- 
fineries, Inc. 

“Utilization of Heavy Oil Acid Sludge,” 
H. G. Osborn and L. L. Davis, Marland 
Refining Company. 

“Process Conversion of Cylinder Stock 
Sludge to Plant Fuel Oils,” L. W. Bar- 
bour, Pierce Petroleum Corporation. 

“Control of Refinery Odors,” David E. 
Day, Richfield Oil Company. 

“Refinery Evaporation Conservation,” 
E. C. Herthel and William Mendius, Sin- 
clair Refining Company. 

“Burning of Clay in Multiple Hearth 
Furnace,” MacLean Houston, United Re- 
fining Company. 

“Use of Some Catalytic Agents in Re- 
vivifying Used Filter Clay,” F. R. Lang, 
Roxana Petroleum Corporation. 

The afternoon of December 5 the ses- 
sion will have the following program: 

Chairman: John L. Gray, Shaffer Oil 
& Refining Company. 

A discussion of the relative advantages 
of vacuum as compared with the use of 
steam at atmospheric pressure. 


“Reducing 2500 Barrels of Pennsyl- 
vanian Crude Per Day to Cylinder Stock 
Bottoms on Single Pass Pipe Still,” A. C. 
Vobach, Sinclair Refining Company. 


“Applications of the Pipe Still to Vac- 
uum Distillation,’ A. E. Harnsberger, 
Pure Oil Company. 

“A Summary of the Relative Advan- 
tages of Pipe Still Distillation under Vac- 
uum and with Steam at Atmospheric Pres- 
sure,” W. A. Peters, E. B. Badger and 
Sons Company. 

“Equilibrium Vaporization of Oils and 
Carrying Effect of Light Ends,” R. F. 
Piroomovy and G. A. Beiswenger, Standard 
Oil Company of New Jersey. 

The third meeting of the Division of 
Refinery Technology will be held the eve- 
ning of December 5 at 8 o'clock with the 
following program: 

Chairman: (To be announced.) 

“Developments in Refinery Technolo- 
gy,” E. W. Isom, Chairman, General Com- 
mittee on Refinery Technology. 

Paper (subject to be announced), A. E. 
Dunstan, Anglo-Persian Oil Company. 

“Topping and Cracking of West Texas 
Crudes and Treatment of Distillates from 
these Crudes,” H. H. Hewetson, Beacon 
Oil Company. 


“The Refining of Pecos Crude,” Sydney 
Born, Transcontinental Oil Company. 

“The Relation of Liquefied Petroleum 
Gas Industry to the Oil Industry,” R. C. 
Alden, Phillips Petroleum Company. 

Thursday, December 6, the morning 
meeting of the Refinery Division will be 
at 10 o’clock with the following program: 


Chairman: (To be announced.) 

“Testing and Maintenance of Fire Foam 
Solutions,” J. B. Rather and D. P. Weld, 
Standard Oil Company of New York. 

“Automatic Viscosimeters,” Clifford M. 
Larson, Sinclair Refining Company. 

“Development of the Logarithmic Vis- 
cosity Temperature Chart,” Neil Mac- 
Coull, The Texas Company. 


“Methods of Testing Gear Lubricants,” 
C. L. Knopf, Sinclair Refining Company. 

“Formation of Acetic Acid in Heat and 
Pressure Cracking,’ F. W. Hall and R. 
deM. Taveau, The Texas Company. 

“Treatment of Naphthene Base Petro- 
leum Distillates,” G. F. Olsen, General Pe- 
troleum Corporation. 

The final meeting of the Division of 
Refinery Technology will be held the aft- 
ernoon of December 6, at 2 o’clock, with 
the following program: 

Chairman: (To be announced.) 

Two papers covering the results of the 
Co-operative Motor Fuel Research at the 
Bureau of Standards (subjects and speak- 
ers to be announced.) 

“The Accuracy of Various Methods oi 
Determining Detonation,” Neil MacCoull, 
The Texas Company. 

“Service Testing Methods for Petroleum 
Products,” Alois Kresner, Standard Oil 
Company of California. 

“Significance of Gum in Gasoline,” k. 
E. Wilson, Standard Oil Company of It- 
diana. 





O. W. Crick, former district sales 
manager of the Phillips Petroleum 
Company at Amarillo, has assumee 
charge of the credit department of the 
Independent Oil & Gas Company # 
Tulsa. Before going to Texas with 
the Phillips Company he was with the 
Highway Oil Refining Company ™ 
Tulsa. 





The Woodley Petroleum Compan 
City National Bank building, Shreve 


port, Louisiana, is reported to be plan- 

ning the erection of a three to . 

million cubic foot daily capacity 4 

sorption gasoline plant on 1's produc 
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ADAMANT DISTRIBUTORS 
Alabama, Birmingham, 

Cc. B. Davis ee Mnstecsing Co. 
California, Los Angeles 

Industrial Supply Co, 
California, San Francisco, 

WwW. E. Mushe 
Colorado, Denver, 

H. W. mpson 
Connecticut, Hasttecd, 

Factory Sup; Co. 
Connecticut, a Britain, 

Rackliffe Bros. } Ine. 
Connecticut, New Haven, 

The ae Co. 
Georgia, Atlan 

Atlanta Texts Supply Co. 
Bilpols, Chicago, 


eaten. fort Wayne, 
Harry A. Ni 
Indiana, Indianapolis, 
Indianapolis Belting & Supply Co. 
Iowa, Des Moines, 
W 


sy Louisville, 
D. Morten & Co., Inc. 
Raiuky, Paducah, 
Henry A. Petter Supply Co. 
Louisiana, New Orleans, 
Woodward, Wists, & Co., Ltd. 
Louisiana, Shrevepo: 
Woodward, Wight ‘& Co., Ltd. 
Maryland, Baltim 
Codd Tank & ‘Specialty Co. 
Massachusetts, Boston, 
Waldo Bros. & Bond Co. 
Massachusetts, Springfield, 
scar F. Carlson 
Mueeneits, Worcester, 
Waldo Bros. & Bond Co. 
Michigan, Detroit, 
Hi. D. Edwards & Co, 
Minnesota, Dulut 
Duluth patlaere "Supply Co. 
Minnesota, Minneapolis, 
Northern Machinery & Supply Co. 
Missouri, Kansas City, 
Union Material Co, 
Missouri, St. Louis, 
Handlan-Buck Mfg. Co. 
Nebraska, Omaha, 
American Machinery & Supply Co. 
New Jersey, Atlantic City, 
Oil Burner Service Co. 
New York, Buffalo, 
The Curtis Supply Co. 
New York, Mohawk, 
American Hard Wall Plaster Co. 
New York, New Yor 
Cc. C. Phillips, 110 W. 34th St. 
New York, Rochester, 
American Clay & yg my Corp. 
Wm. we & Son 
New York, Rom 
American Hard Wall Plaster Co. 
New York, Syracuse, 
Paragon Plaster Co. 
New York, Utiea. 
American Hard Wall Plaster Co. 
North Carolina, Asheville, 
Southern Steel & Cement Co. 
North Carolina, Greensboro, 
* Odell Mill Supply Co. 
Jhio, Cincinnati, 
Wm. T. Johnston Co, 
hio, Cleveland. 
Cleveland Tool & Supply Co. 
Ohio, Columbus, 
Westwater Supply Co. 
hie, Dayton, 
Klinger-Dills Co. 
Ohio, Toledo, 
The Builders & Industrial Supply Co. 
Oklahoma, ‘Tulsa 
Standard Asbestos & Cork Cu 
recon. Portland, 
The Kline Specialty Co, 
Pennsylvania, Bethlehem, 
Morris Black 
Pennsylvania, Erle, 
. C, Thayer & Son 
Pennsylvania. Pittsburgh, 
Pittsburgh Supply ag 
Pennsylvania, Readin 
Reading Foundry e Supply Co. 
Rhode Island,. Providence, 
. & H. Supply Co. 
South Carolina, Golumbla 
Columbia Supply Co. 
South Carolina, Spartanburg 
Spartanburg Mill Supply Co, 
Tennessee, Memphis, 
Duecker 
Texas, Beaumont, 
Norvell- Wilder cane Co. 
exas, Corpus Christ 
San Antonio —* & Supply Co. 
= Dallas, 
Murray Co. 
Texas, El Paso, 
Geo> S. Thomson Co. 
Texas, Houston, 
Norvell-W ilder Hardware Co. 
€zas, San Antonio, 
San Antonio Machine & Supply Co. 
eas, Waco, 
San Antonio Machine & Supply Co. 
Virginia, Norfolk, 
Empire Machinery & Supply Corp. 
Virginia, Richmona, 
Southern Ry. Supply Ca 
ashington, Seattle, 
agin & Co. 
Weshlngtor » Spokane, 
nsolidated Supply Co. 
by Virg:: nia, Charleston 


uth Side Foundry & Machine Works | 


Wisconsin Milwaukee, 
or: pkern Co, 
Seonsin. Superior, 


 Speakes Company | 
Canadian Distributors 

British mbia, Vancouver, | 
} 

| 


5 Equi i 
Manitoba," se Co,, Ltd. 


Walter P clyea "% Co. Ltd. 
Ontario, H nilton, ‘ 


avn Sordon, T.td. 


Ontario, P & t Arthur, 
m 
Ontario, 1 ameseen 


nto, 
Quere i bees 
Alex, Brnner. Ltd. 
‘reign Distributors 
France, P: 
Keompegr Tectatowe Des Petroles 


Witten 1 nace & Coal Co., Ltd. 
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No Loose Brick 


Combustion chamber side wall built seven 
years ago. 


Temperature 1,200°, on and off every 
other day. 


Wall pushed over recently with hydraulic 
jacks. 


Note the bricks, laid up with ADA- 
MANT Fire Brick Cement, still bonded 
firmly. 


ADAMANT bonds the brick firmly through 
all temperatures, from air set to highest op- 
erating heat. Loose brick, as well as creeping 
or traveling of brick, are eliminated. We 
shall be glad to send you complete data, and 
information on The ADAMANT Gun and 
the Super-Refractory Mixtures of ADA- 
MANT-ADACHROME. Write us today. 


BOTTFIELD REFRACTORIES CO. 


Applying an ADAMANT- Swanson and Clymer Streets, 
“AADACHROME coating on : . 
still wall by means of the Philadelphia, Pa. 


ADAMANT Gun. 





For a Long Furnace Run, Use The ADAMANT Gun 








FIRE BRICK CEMENT 
= z 





Whenever You Use a Fire Brick, Use ADAMANT, the Original High Temperature Cement 
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REFINERY AND GASOLINE PLANT ACTIVITIES 


New Plants — Construction Notes — Personnel Changes 














Graf Zeppelin Fueled 
With Ethane 


When the Graf Zeppelin, monster 
German dirigible, recently visiting the 
United States, was made ready for its 
return flight across the Atlantic Ocean 
it was fueled with American ethane 
gas especially prepared for the flight 
at a Kentucky natural gasoline plant. 

The fuel was prepared at the natu- 
ral gasoline plant of the Louisville Gas 
& Electric Company at Winchester, 
Kentucky. When the giant Zeppelin 
left Germany on its maiden voyage to 
the United States there was some con- 
jecture as to how and where its own- 
ers would procure an adequate supply 
of gaseous fuel of the type required 
sufficient to operate its large motors 
on the return trip. The question was 
solved some weeks ago when the nat- 
ural gasoline branch of the petroleum 
industry was called upon to offer sug- 
gestions. 

The Louisville Gas & Electric Com- 
which is a subsidiary of the 
Gas & Electric Company, 
research and _ experi- 


pany, 
Standard 
conducted the 
ments necessary to the isolation of 
practically pure ethane gas and deliv- 
ered the required amount, 1,000,000 cu- 
bic feet, at Lakehurst, New Jersey, 
October 1. 

How the manufacture of this gase- 
ous fuel was prompted by the visit of 
the Graf Zeppelin to the United States 
has been described by Herman Heck, 
chemical engineer for the Louisville 
Gas & Electric Company, who says in 
part, that the new fuel is ethane gas 
made by a fractionating process from 
natural gas, for use in the motors of 
the huge dirigible, stating further that 
ethane gas has a specific gravity of 
1.04, approximately the same as air, 
and when carried in -balloon nets it 
does not increase the Zeppelin’s load, 
and when it is burned in the motors, 
does not decrease the load as gasoline 
or any other liquid fuel would do. 

The required 1,000,000 cubic feet of the 
manufactured at the 
company, the 


new fuel was 
plant of a subsidiary 
Kentucky-Oxygen-Hydrogen Company, 
which was in some measure redesigned 
especially for the purpose. This work 
was ‘done under the supervision of R. 
W. Bottoms, who is an authority on 
helium gas and fractionating proces- 
ses, and who is now director of re- 
search for the Kentucky Oxygen-Hy- 
drogen Company. Mr. Bottoms was 
formerly a lieutenant in the United 
States navy and was connected with 
the navy’s helium gas experiments and 
researches. 


The navy department of the United 
States has been requested by Dr. Hugo 
Eckener, commander of the Graf Zep- 
pelin, to ascertain if a gaseous fuel 
could be prepared in this country 
which could be successfully utilized by 
the Zeppelin on its return flight. The 
navy department communicated with 
Mr. Bottoms and his company, and 
they in turn, agreed to make the neces- 
sary experiments in fractionation to 
the end that practically pure ethane 
would be delivered at Lakehurst for 
the refueling of the giant dirigible. 

At the natural gasoline plant at Win- 
chester, Kentucky, it was found that 
the by-product gases from the opera- 
tion of the plant contained 40 to 50 per 
cent of ethane. All of the natural gas- 
oline is first removed by the usual gas- 
oline plant processing methods, leaving 
a by-product gas rich in ethane. Mr. 
Bottoms developed the fractionating 
processes, and with the assistance of 
Mr. Heck manufactured the 1,000,000 
cubic feet of ethane gas from approxi- 
mately 3,000,000 feet of the by-product 
gases. It is reported that the methods 
used consisted of recompression of the 
by-product gases to a pressure of 250 
pounds per square inch, and the frac- 
tionation by expansion methods at a 
temperature around minus 50 degrees 
Fahrenheit. 

The experimenters responsible for 
the refueling of the Graf Zeppelin state 
that ethane gas very nearly approxi- 
mates the German Blau gas, a_ by- 
product of manufactured gas which 
was employed as fuel by the Zeppelin 
on its flight to this country. Hydrogen 
gas is used in the dirigible bag to sus- 
tain it in the air, and the blau, or the 
ethane gas, is carried in small balloon 
nets beneath the large bag. 

Commenting on the efficiency of 
the ethane gas, Lieutenant Commander 
Z. W. Wicks, in charge of the fuel ar- 
rangements for the airship, stated that 
the fuel gas, ethane, after tests in the 
German engines, was completely satis- 
factory and that the Germans stated 
it to be superior to and having a high- 
er calorific value than their Blau gas. 





G. L. Rowsey, who was for several 
years superintendent of the refinery of 
the Amarillo Refining Company at Ama- 
rillo, is now in charge of construction for 
the Great West Refining Company, which 
is building a 5000-barrel refinery at Big 
Spring, Howard County, Texas. Reese S. 
Allen, former owner of the Amarillo re- 
finery, is president of the Great West Re- 
fining Company. Mr. Rowsey will con- 
tinue in charge of operations after the 
Big Spring refinery is completed. 


Four Plants Being Built 
at Big Spring 


; Big Spring, Texas.—Operation of the 
first of a quartet of refineries being 
erected near Big Spring to operate on 
crude produced in the Chalk-Roberts 
field was started early in October, and 
the remaining three plants are sched- 
uled to be completed before the end 
of the year. These plants will make 
Big Spring a prominent refining cen- 
ter in the West Texas district, with a 
slight freight advantage over other re- 
fining centers in the district, but with 
similar crude costs on an average. 


The Big Spring Refining Company, 
which dismantled a small skimming 
plant at Greenville, Texas, and after 
moving it to a site west of Big Spring 
made considerable changes and en- 
largements, began operating early in 


October. This plant is rated good for 
2500 barrels daily, and receives its 
crude through the Big Spring Pipe 


Line Company’s 15-mile four-inch line, 
paying a tariff of 12% cents per bar- 
rel. Charles R. Groff is president of 
the Big Spring Refining Company, 
and R. S. Peterson is vice-president in 
charge of the plant operations. Allti- 
tude Petroleum Company, Tulsa, has 
contracted to market the output of the 
plant, 


J. S. Cosden, veteran refiner in the 
Mid-Continent district, will be back in 
the refining business on a large scale 
towards the end of the present year 
through his control of three separate 
plants on adjoining sites, located on 
the Texas & Pacific Railroad and west 
of Big Spring. Cosden & Company, 
which is headed by Mr. Cosden, is hav- 
ing a skimming and cracking plant 
erected on contract by The Graver 
Corporation that will be equipped with 
two type “5-A” Jenkins cracking units 
of 1000 barrels capacity each and 4 
5000 barrel capacity pipe still, which 
is being furnished and installed by the 
Foster-Wheeler Corporation. Cosden 
& Company, has sold 1,000,000 barrels 
of fuel oil at a reported price of 8) 
cents per barrel to be manufactured by 
this plant. Wayne P. Rice, formerly 
general plant superintendent for Mar- 
land Refining Company’s Ponca CIty 
plant, has been made manager of ff 
fineries for Cosden & Company. 

Richardson Refining Company, 
which was organized in August with 
W. D. Richardson of Tulsa, presiden 
is erecting a plant similar to that 
being built by Cosden & Company, 
the same site, but north of the rail- 
road. J. S. Cosden controls 5! pet cent! 
of the stock of the Richardson Refin- 
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What is Perfect Piping? 





ROOF against extremely high pressures—unyield- 

ing to intense heat—good and heavy in the walls— 
flawless, tough and uniform—expanding and contract- 
ing as a unit, without piled-up stress at any one 
point—long lengths for modern refining needs. 


Pittsburgh Seamless fulfills every one of these require- 
ments. It sets the standard for quality, low installation 
and maintenance costs and greatest ultimate economy. 














Still Tubes Boiler Tubes Condenser Tubes Refinery Piping 
Steam Lines Oil and Gas Pipe Lines. Tank Car Piping 
Coils Heating Systems High Pressure Piping 


Pittsburgh Steel Products Co. 


(Pisbargh Si Co) 


PITTSBURGH NEW YORK DETROIT CHICAGO HOUSTON TULSA 
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This resilient as- 
bestos back com- 
pensates for the vi- 
bration of the rod 
—one reason why 
“V” Pilot  pro- 
vides a perfect seal 
with the least fric- 
tion. 


This solid “V” 
potted bar of ene 
riction metal is 

slotted for fcxibi, 
ity. Being stagger- 
ed, the slots pre- 
vent leakage and 
retain lubrication. 





This metallic face offers less 
frictional resistance on the rod 
or plunger. 


STUDY THIS CONSTRUCTION 





MONG semimetallic packings, 
“V" Pilot is unique in con 
Its superiorities, pointed 


9 


Distributors 
BEAUMONT, TEXAS 
Norvell-Wilder Hardware 

ompany 
BUFFALO, NEW YORK 
Buffalo Mill Supply Co. 


CHICAGO, ILLINOIS 
O. C. Keckley Company 


DENVER, COLORADO 
Mine & Smelter Supply 
Company 
FORT WORTH, TEXAS 
y Norvell-Wilder Hardware 
Company 
HOUSTON, TEXAS 
Texas Rubber Specialty 
Company 
LOUISVILLE, KY. 
Graft-Pelle Co. 


PITTSBURGH, PA. 
Argo ig ee & Rubber 


ompany 


struction. 
out in the illustration, enable “V 
Pilot to hold the pressure, prevent 
leakage and serve longer, thus reduc- 
ing packing replacements and ex- 
pense. 


Throughout the refinery or natural 
gasoline plant, ““V” Pilot can be more 
generally used than any other pack- 
ing. Why not try “V” Pilot and see 
how it stands up in your own serv- 
ice? Stocks are maintained near you. 
Write the nearest distributor. Or, if 
you prefer, we shall be glad to quote 
you or send further information. 


ST. LOUIS, MISSOURI 
J. P. Bushnell Packing & 
Supply Company 
SHREVEPORT, LA. 
Norvell-Wilder Hardware 
Company 
TOLEDO, OHIO An interesting bulletin, “V” 
Hardy & Dischinger Pilot In The Oil Industry, will 


TULSA, OKLAHOMA Write for 


Mid-Continent Sales 
Service Company 


be sent on request. 
a copy. 


THE NEW JERSEY ASBESTOS COMPANY 


One Water Street, New York, N. Y. 







Philadelphia Baltimore San Francisco 















“V” PILOT PACKING 








216 Walnut St. 17 So. Gay St. 37 Spear St. 
Boston _ Norfolk Wilmington, Cal. 
148 Pearl St. 111 E. Main St. 236 Avalon Blvd. 
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ing Company. This plant will be com- 
pleted late this year also, and will! ob- 
tain its crude supply from Cosden & 
Company’s producing properties in the 
Chalk-Roberts field, deliveries being 
made by the Cosden Pipe Line Com- 
pany’s eight-inch line, which has been 
completed. 

Cosden became affiliated with the 
Great West Refining Company, which 
is erecting a 3000 barrel skimming unit 
on the east side of Cosden & Com- 
pany’s plant, through purchase of one- 
quarter of the stock. F-H-E Oil Com- 
pany and the Laurel Oil & Gas Com- 
pany, leading independent producers 
in the Chalk-Roberts field, also sub- 
scribed to the stock, thus assuring a 
crude supply through these stockhold- 
ers. The Great West Refining Com- 
pany was organized by Reese S. Allen, 
Wichita Falls refiner, with a capital 
stock of $200,000. G. L. Rowsey, who 
is general superintendent for Mr. Al- 
len’s plant at Pampa, Texas, is super- 
vising construction work on the Big 
Spring plant. The Great West Pipe 
Line Company was organized by Mr. 
Allen to build a line from the plant to 
the field for the crude supply. 


Phillips Building More 
Plants in Panhandle 


Amarillo, Texas. — Phillips Petro- 


leum Company is expanding its natu- 


ral gasoline manufacturing facilities 
in the Panhandle area of “Texas 
through the addition of three new 


plants all of which are to operate on 
well-pressure. 

The first of Phillips Petroleum Com- 
pany’s well-pressure plant was erected 
early this year in Section 22, Block Y, 
Hutchinson County, to utilize lean gas 
then going to waste in the main part 
of the Borger field. Following the 
successful operation of this large plant 
the company authorized the construc- 
tion of three additional units. 

One of the three new plants will 
be installed at the Pampa plant, locat- 
ed in Section 88, Block B2, Gray 
County, where the original plant is pro- 
ducing about 35,000 gallons of gaso- 
line daily. The new or well-pressure 
unit will have a rated capacity of 20 
million cubic feet of “lean” gas and 
produce 8000 to 10,000 gallons of gas 
oline per day. 

The other two units are being in- 
stalled at the Johnson plant in 5ec 
tion 69, Block 46, H. & T. C. Survey, 
Hutchinson County, and at the Tex- 
roy plant in Section 3, Block B-4 
Hutchinson County. Both of these 
original units have a capacity of 40) 
million cubic feet of gas daily. Ther¢ 
is, however, much lean gas now going 


to waste ‘near them and the new plants 
going in are designed to strip this lean 
gas. The well-pressure plant: operate 
without compressors and are [or = 

> to im 


reason somewhat less expensi\' 
stall and operate. 

= ation, 

The General Petroleum Corporate 
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Expansion Program Gives Southwestern Company 
- Equal Facilities With Northern and Eastern Plants 
N keeping with the growing importance of the and Birmingham districts can now be served in the 
tro- Southwest as an industrial center and as an indus- Houston territory. 

—_ trial market the Wyatt Metal & Boiler Works has Additional special equipment will include 3 6-foot 
zs started construction of a Houston plant. This plant, bending rolls, plate planer and G. E. automatic arc 

exas | 

new § with an initial floor space of 75,000 square feet, will | welding machines. These machines will build welded 
> on be located on the M., K. & T. and Southern Pacific _ steel pipe, cylinders and tanks in 36-foot lengths 

tracks at Washington Avenue. from a single plate and having a joint of 100% 
ym x : 

ye d Wyatt’s builds tanks of every character from steel _ “ficiency or equal strength to the solid plates. 

k Y plate, including pressure and storage tanks; refinery Already one of the largest builders of under- 
8 equipment; smoke stacks; breechings; air ducts; nat- ground storage tanks for filling stations, Wyatt’s is 
ye ural gasoline plants; bulk storage tanks. In addition, installing automatic electric welding equipment to 
ylan the company builds road culverts, road strips and all manufacture these tanks entirely by the automatic 

truc kinds of galvanized, plain and corrugated metal __ process. 
wil werk With its Dallas shops containing 100,000 square 

ocat The Houston plant will be specially equipped with feet of floor space, or a total of 175,000 square feet 

Gray machinery for building the heavy plate work in both __ in the two shops, Wyatt’s will have capacity for fab- 
= riveted and welded construction now required in _ricating 25,000 tons of plates and sheets. The two 

FaS5O ‘ 

cesar modern refining practice. Gulf Coast refining inter- shops will have more than 400 employees and an 
yf 20 ests who have depended upon Chicago, Pittsburgh annual pay roll of $700,000. 
and 
gas 

ie WYATT METAL @©&@ BOILER WORKS 
Sec- Capital $1,000,000 
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Zi =i *: all 


‘‘What’ll Ido? Otto is home 
sick and no one knows how 
to tell the temperature of the 
mixture.’’ 


That's the predicament you may be in some day if you rely on men 
to do the work of temperature regulators. More goods are ruined, 
more shipments delayed and more customers lost than you probably 
realize by trying to save_a few dollars initial investment in tempera- 
ture regulators and making men “guess” at temperatures. 


Once set for a given temperature, Sarco Regulators maintain exact- 
ly that temperature without attention, and any man can 
then tell the temperature. 


The Sarco costs but little to buy and requires no ex- 
pensive pipe lines to install, as it is entirely self-contained 
and needs no compressed air, water pressure or electricity 
to operate. 


Let us send you a Sarco entirely at our risk. Try it 
for 30 days and then send it back if you are willing to part 
with it. 

Write for free Booklet S-60 


SARCO COMPANY, INC. 
183 MADISON AVE., NEW YORK CITY 


Boston, Buffalo, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh, St. Louis 
Peacock Bros., Ltd., Montreal 


SARCO temzenarere 











The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 
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a subsidiary of the Standard Oil Com- 
pany of New York, will immediately 
start construction on a 30,000-barre] 
refinery near Torrance, California, 
where it owns a large site purchased 
two years ago. Two units will be built 
at once, including complete distillation 
equipment, run-down tanks, boilers 
and gasoline treating apparatus. A to- 
tal of nine, 134,000-barrel tanks and 
four 80,000 barrel tanks will be erect- 
ed. The new plant will cost about 
$3,000,000. 


Improve Plant 

The Roxana Petroleum Corporation’s 
refinery at Arkansas City, Kansas, has 
plans for enlargement and improve- 
ment. About $500,000 will be spent on 
the work, and the output of the plant 
will be greatly increased. The new 
work will include the addition of two 
units, and the installation of new 
equipment in the present buildings. 


Seneca Plant Sold 


The Swan-Finch Refining Corpora- 
tion has concluded negotiations for the 
purchase of the plant of the Seneca Oil 
Works, Inc., Franklin, Pennsylvania, 
which will be developed as its main re- 
fining works. An expansion program 
which will involve the expenditure of 
about $300,000, will include the in- 
stallation of considerable additional 
machinery. A portion of the plant will 
be given over to gasoline refining. 


Consolidation 

Headquarters of the newly organized 
MacMillan Petroleum Corporation, 
capitalized at $3,000,000, will be in Los 
Angeles. 

The Corporation was formed through 
a merger of the MacMillan Petroleum 
Company and MacMillan Refining 
Company of Amarillo and _ Borger, 
Texas, with the Independent Oil Com- 
pany of California and the Boner-Shel- 
don Company, the latter of which owns 
certain refining patents and processes. 
The M. & M. Oil Company and the 
Coast States Oil Company will be af 
filiated with the new corporation. 

The MacMillan Petroleum Corpora- 
tion will operate three refineries, 10- 








cated at Long Beach, Borger, Texas, ] 

and El Dorado, Arkansas; and other 

assets include considerable acreage and ady 

fairly large production of Crude oil. $0 
The Hagaman Refining Corporation, larg 

which has been operating a skimming Shy 

plant near Ranger, Texas, at part c# you 


pacity almost continuously since i 
completion in 1919, has been re-orgal- 
ized following the retirement of M. H. 
Hagaman, Ranger, president and ge? 
eral manager, and the name changed 
to Superior Refining Company. 

“Jack” Clements and R. D. Gholsom, 
both of Ranger, acquired Hagaman’ 
stock in the plant, and have starte 
work on re-conditioning it. Crude sur 
ply is obtained from Ranger district 
fields through The Texas Pipe Lime 
Company. The plant is rated good 
for 1800 barrels daily. 


gati 
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se and J advantages of car leasing—advantages 
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holsom, North American Car Corporation leases 
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Athens Brick & Tile Co., 
Athens, Texas 

















Texas Clay Products Co., 
Malakoff, Texas 











Elgin Butler Brick Co., 
Austin, Texas 











Acme Brick Co., 
Ft. Worth, Texas 
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TEXAS 


FIRE 
BRICK 


HOQUOUUONONQQQUUONGONOQOUUOOOSQOOUUOOOGEGOOOUHOOOOOOOUUHT 


If you’re in 
the Southwest 
save 
this money 


—the cost of long freight hauls 
and the loss of valuable time 
are avoided when you buy fire 
brick made in the Southwest. 


—Texas Fire Brick, for any 
refractory use, can be deliv- 
ered in a few short days at a 
low freight cost. 

—lIf you want to save time and 


money 


USE TEXAS FIRE BRICK 
Consult any member on your 
requirements. 
TEXAS FIRE BRICK 
MFGRS. ASSN. 
Promoting 


Texas Fire Brick Economies 


eT Ty 
F 








SPECIFY 








Kerlow 
. GRATING PRODUCTS 
Gratings JERSEY CITY, N. J. 
and 
Safety Steps 
For : 
WALKWAYS AREAWAYS SUBWAYS 
Boiler Room Floors Fire Escapes Sidewalks 
Turbine Room Floors Platforms Trench Covers 


Write for Cata 


logue F66E 


KERLOW STEEL FLOORING COMPANY 


220-224 CULVER AVE., 


JERSEY CITY, N. J. 
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REFINERY RESUMES 

Tulsa — Handling about 1000 barrels 
daily, the Walters Refining Corporation js 
now operating the Walters, Oklahoma, re- 
finery, which was built in 1920 by the 
Southern Oil Corporation and which has 
been shut down for the past several years, 
Crude supply for the plant is from Wink- 
ler, County, Texas, and Duncan, Okla- 
homa. 

Officers of the Walters Refining Cor- 
poration include Charles R. Virtue, of 
Yale, Oklahoma, president; Herman Sin- 
ken, vice president; B. E. Moses, secre- 
tary, and C. J. Doney, treasurer ; the three 
latter all being of Kansas City. The Pe- 
troleum Oil Corporation of Kansas City 
and Tulsa will take care of the sale of the 
products of the new refinery. 


REHABILITATE REFINING 

Fort Worth, Texas—The Star Refining 
& Producing Company has started work 
on making a number of improvements to 
its skimming and cracking plant located 
at Fort Worth, after sustaining consider- 
able damage early in September by a fire 
and explosion. A number of small tanks 
are being erected to replace those lost in 
the fire, as well as new oil lines leading 
from the stills. An underground drain- 
age system is included in the list of im- 
provements to be made, while vapor proof 
roofs are being placed on all old tanks 


also. 


TEXAS BUYS REFINERY 

Amarillo, Texas—The Texas Company 
has purchased the Amarillo Refining Com- 
pany’s 4000-barrel daily capacity skimming 
plant, located near Amarillo, from Reese 
S. Allen, Wichita Falls, and associates, 
and will increase the capacity. of the plant. 
This plant was built several years prior 
to the establishment of commercial crude 
production in the Texas Panhandle dis 
trict, and when a major producing art 
was uncovered in Hutchinson and Car 
son Counties, the Pantex Pipe Line Com 
pany built a line, consisting of 43 miles 0 
six-inch pipe, from the above two coll: 
ties to the plant, making first deliveries i 
October, 1924. 

In connection with the refinery pwr 
chase, The Texas Company has arranged 
to run through a large portion of its high 
gravity crude now being produced in Gray 
County section of the Panhandle, and The 
Texas Pipe Line Company is building # 
25-mile six-inch line from the town 
Panhandle to Amarillo. 





Judge C. D. Chamberlin, advisory 
counsel of the National Petroleum A* 
sociation, died October 24. Judst 
Chamberlin had been connected with 
the association, since his appointmet! 
as secretary in 1906. He became 8 
eral counsel in 1917 and advisory cou” 
sel in 1926. His funeral was held y 
Clinton, Michigan, October 26, ™ 
burial was at Bedford, Ohio. 











































NOVEMBER, 1928 





THE REFINER AND NATURAL GASOLINE MANUFACTURER 113 


ARROWHEAD GRATING 

















barrels AND TREADS 
ae For the Oil Industry 
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Wink- 

Okla- ARROWHEAD GRATING 
a Type A—For Walkways. 
Ue, Type H—For Floors. 
- Type M—Rectangular. 
He Strong—non-slippable—well-appearing. 
as City 
- of the 

ARROWHEAD TREADS 

IG The heavy nosing bar defines front. 
efining The non-slip quality makes them safe. 
1 work 


They bolt direct to stringers. 
Write for our Handbook 
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ARROWHEAD IRON WORKS, Inc. 


431 West Fifth Street Kansas City, Missouri 
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santas 
Y 


ympany 
x Com- 
imming 


Reese 





ociates, 
e plant. 
S prior 
| crude 
lle dis- 
ig area 
d Car 
e Com: 
iiles of 
. coun 
aries il 


Metal-Asbestos Gaskets 
for 
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Goetze Gasket & Packing Co. | 


28 Allen Ave., New Brunswick, N. Y. 
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For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 

Copper rings 3/16” thick for 4 and 5” O. D. tubing. 

Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 











FOR EVERY Oit FIELD NEED 






aD. the many ramifica- 
tions of this company’s 
service to the oil industry, 
no feature has better 

roved our fitness in the 
field than the special 
welded workweare called 
upon to produce. 


WELDED 
HEADERS 
Headers, manifolds, fittings, pipe of all varieties 


—welded and fabricated to the most exactin 
specifications. Prompt and economical, too! 


POWER PIPING CO. 


PITTSBURGH, PA. 


RRS LL VS 


e- 
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Moody Sells Plant 


Houston—Together with other proper- 
ties, the Superior Oil Corporation has 
purchased from the Moody Corporation a 
12,000-gallons natural gasoline plant 1] 
miles northwest of Cisco, Texas, operating 
under the name of the Adams Gasoline 
Company, a subsidiary of the Moody Cor- 
poration. 

During the present year additions and 
repairs were completed at the Cisco plant, 
increasing the capacity from 2000 to 12,000 
gallons. The plant is not operating at full 
capacity, however, at present. 


Fighting Corrosion 


McCamey, Texas — Phillips Petroleum 
Company is now working on its gasoline 
plant in the Crane-Upton Counties pool, 
and expects to have it in operation about 
the middle of December. Daily output of 
the plant will be approximately 75,000 gal- 
lons. 

The plant constructed will incorporate 
equipment specially designed and made 
from special alloys to withstand hydrogen 
sulphide gas corrosion, and after the plant 
begins operating, data will be kept in re- 
gard to the special equipment to check up 
on its effectiveness. Special means of 
ventilation will also be made use of in the 
new plant. 





Craig, Colo.—In January The Texas 
Company will start work on the dov- 
bling of the capacity of its local re- 
finery, another unit to duplicate the 
one now in use to be installed. Sev- 
eral steel storage tanks for crude and 
refined oil will be installed. 





Humphreys Corporation, with head- 
quarters at Houston, is reported to be 
planning to erect a two million cubic 
foot capacity natural gasoline plant on 
its producing properties in Brown 
County, Texas. 





Analytical apparatus, for analyzing 
natural gas and. gasoline into their in- 
dividual hydrocarbons developed by 
Dr. Walter J. Podbielniak, has been it- 
stalled in the research laboratory of J. 
A. Campbell, Long Beach, California, 
to be used for the fractionating of gas 
oline, gas, and vapors. This addition 
to the “Oil Froth” laboratory and re 
search equipment will put the orgatr 
zation in better position to check o 
existing apparatus, and _ to analyze 


more efficiently the raw gases 10 
which its plants will be designed 10 
The 


the extraction of natural gasoline. 
Podbielniak analytical apparatus is oP 
erated by W. R. Davis, Jr., under the 
supervision of H. N. Wade, research 
engineer for J. A. Campbell. 
Dr. Podbielniak advised that similar 
apparatus has been, or is being on 
stalled by Southwestern Engineers 
Corporation. The Texas Company, “ 
C. Field Gasoline Company, Union \! 


Company, in California, and by = 
Oil Company, Chestnut and 5: iith Ce 
im Com 


poration and Phillips Petrole: 
pany, and others. 
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In Step With Natural 
Gasoline Progress 


Fluctuating markets mean constantly changing refinery specifications. And changing speci- 
fications demand highly adaptable equipment, of extreme flexibility—equipment that will effect 
maximum absorption—that will denude the oil of all light natural gasoline fractions—equip- 
ment that will give the sharpest, cleanest cuts. 


ERECO 


ABSORPTION PLANT EQUIPMENT 


ERECO equipment is designed for specific service and to accommodate variations in operating 
conditions—ERECO equipment will effect a complete stripping of oil, with a finished product 
of any designated end point within the range of the constituents of the natural gasoline being 
produced—ERECO equipment meets the most rigid specifications and control can be entirely 
automatic. 





Write for Bulletin No. 2 


ENGINEERING, RESEARCH & EQUIPMENT CO. 


Consulting, Research, Design Manufacturing, Construction 








Absorption Plant and Refinery Equipment 


655 Roosevelt Building, AEB 1313 Athletic Building, 
Los Angeles, California EB D Dallas, Texas 


Phone TRinity 4661 DUPLEX Phone 26310 


ROTO TUBE CLEANERS 




















Roto Air-Driven Heavy Duty Cleaner 
Fo 


CRACKING STILLS 


THEROTOCO. ™ Tabb mg NEWARK, N. J. 
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Nothing wrong 
with this picture! 


AKE a look at these two storage tanks. It has 

not been long since they were both in the same 
condition. But, how much better the one on the 
right looks now! You would almost think that it 
had just been-painted. But it has not. 


Washing storage tanks with Oakite solutions re- 
moves every bit of dirt, oil, grease and soot! So 
powerful is the cleaning action of Oakite materials 
that even a mild solution works quickly and does a 
good job. The original finish is often restored al- 
most as good as new. In many cases the expense of 
repainting can be avoided or postponed for months. 
Oakite materials cost little to use. 


Find out more about money-saving Oakite cleaning. 
Call in an Oakite Service Man and let him go over 
all your cleaning operations. A post card to us will 
bring him. No obligation. 


Manufactured only by 


OAKITE PRODUCTS, INC., 50B Thames St. NEW YORK, N. Y 


Oakite Service Men, cleaning specialists, are located at 


Albany, N. Y., Allentown, Pa., *Atlanta, Altoona, Pa., Baltimore, Birmingham, 
Ala., *Boston, Bridgeport, *Brooklyn, N. Y., Buffalo, *Camden, N. J., Canton, O., 
Charlotte, N. C., Chattanooga, Tenn., *Chicago, *Cincinnati, *Cleveland, *Co- 
lumbus, O., *Dallas, *Davenport, *Dayton, O., Decatur, Ill., *Denver, *Des 
Moines, *Detroit, Erie, Pa., Fall River, Mass., Flint, Mich., Fresno, Cal., 
*Grand Rapids, Mich., Greenville, 8S.C., Harrisburg, Pa., Hartford, 
*Houston, Texas, *Indianapolis, *Jacksonville, Fla., *Kansas City, Mo., 
*Los Angeles, Louisville, Ky., Madison, Wis., *Memphis, Tenn., — 


waukee, *Minneapolis, *Moline, Ill., *Montreal, Newark, N. J., 
Newburgh, N. Y., New Haven, *New York, *Omaha, Neb., Osh- 
kosh, Wis., *Oakland, Cal., *Philadelphia, Phoenix, Ariz., 


*Pittsburgh, Pleasantville, N. Y., Portland, Me., *Portland, 
Ore., Poughkeepsie, i. Y¥., Providence, Reading, Pa., 
Richmond, Va., ‘*Rochester, N. Y.. Rockford, Il., 
*Rock Island, *San Francisco, *Seattle, Springfield, 
Mass., South Bend, Ind., *St. Louis, *St. Paul, 
Syracuse, N. r.. Toledo, *Toronto, Trenton, 
*Tulsa, Okla., Utica, N. Y., *Vancouver, B. C., 
Waterbury, Conn., Wichita, Kan., Williams- 
port, Pa., Worcester, Mass. 


*Stocks of Oakite materials are’carried in these cities. 


AKITE 


Industrial Cleaning Materials ana Methods 
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Y ELIMINATING 
flexible materials, 
Fast’s flexible coupling 
eliminates failure. Note 
the diagram. Flexible bushings, pins, springs, discs 
and grids are eliminated, and instead a simple me- 
chanical principle is used. 

Two spur gears, one on each shaft end, are com- 
pletely and continuously meshed in oil, with the 
internal gears of a floating sleeve. The shafts and 
sleeve turn noiselessly as one unit, allowing free 
angular and lateral movement. 


Replacements become a thing of the past, because the coup- 
ling will last as long as the connected machines. Nothing to 
break. Nothing to replace. There is no power loss, and the oil 
between the gear teeth,under centrifugal pressure, carries the load. 


FAST’S COUPLING 


—Self-Aligning— 





THE BARTLETT HAYWARD CO. 
200 Scott Street - BALTIMORE, MD. 


Write today Sook 
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The Waterous Rotary Pump 





THE WATEROUS IS BUILT BY RO- 
TARY PUMP SPECIALISTS. Forty 


years in this field enables us to handle 
your problems in an efficient manner. 
Send for catalogue. 


WATEROUS COMPANY 
SAINT PAUL, MINNESOTA 


Alse Makers of the Waterous Fire Hydrant 


onalerous, 


Agents in Principal Cities. 
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Improvements in Pressure Cracking 
Treatment of Oils. (Petroleum Times, 
August 25, 1928, p. 329. Libr. Bull., U. O. 
P. Co., Vol 3, No. 37). A British patent 
granted to the Anglo-Persian Oil Com- 
pany, Ltd. (Beale, Coxon and Dunstan) 
covers an invention applying especially to 
a liquid-phase cracking process. The in- 
vention consists essentially in surging the 
oil back and forth through the zigzag of 
tubes in which it is treated by means of 
a reciprocating pump, the cylinder of 
which is connected by tubes to the inlet 
and outlet of the coil. The oil is kept 
in turbulent motion, its velocity is such 
that skin temperature is low, compara- 
tively little carbon forms, and the most of 
that is held in suspension, passing out 
with the oil. With this system it is not 
necessary to use small tubes, and for 
cracking asphaltic residues it is an ad- 
vantage to use large ones. The process 
is once-through while the surge is very 
rapid the feed flow of the oil is slow. 
Heating may be more or less rapid to 
about 280° C. (716° F.) and is then con- 
tinued gradually to a cracking tempera- 
ture of 450° C. (842° F.) as a maximum. 
The temperature is then allowed to drop, 
as decomposition becomes active and the 
vapors generated increase the pressure. 
This procedure, it is claimed, yields a 
maximum of cracked products for the 
working pressure, with a minimum of 
vaporization. The oil may be cooled 50° C. 
(90° F.) in the tubes and then flashed 
into the dephlegmator by reducing the 
pressure, or may be passed to the cooler 
for retreating or distilling. Surging may 
be continued in the cooler tubes; and two 
or more pumps may be used in the heat- 
ing part of the system, if the require- 
ments of heat in-put and turbulance call 
for them. 

A Persian gas oil treated in an expert- 
mental plant with a capacity of 100 gal. 
per day yielded 23-25 per cent. of motor 
gasoline boiling below 200° C. (302° F.) 
with less than 0.01 per cent. of coke; 
and a Persian 65-per cent. residue yielded 
IS per cent. of motor gasoline of the same 
volatility, with less than 0.1 per cent. of 


coke, 

The Cracking of Shale Oil. Gault and 
Stemart. (Chem. et ind., 17, 402-03 (1927). 
Chem. Abs., June 10, 1927, p. 1882.) Re- 
sults obt ned in an investigation of the 
cracking of crude oil obtained from Autun 
shales, given in tabular form, lead to the 
tollowin;; conclusions: (1) Maximum 
Yield of casoline fraction is obtained at 
about 6 with a good yield of olefin 
hydroca: ns; (2) maximum yield of 
on hy ‘ocarbons is obtained at about 
wv, wi') a good yield of gasoline; (3) 
800d yie'\ls of both gasoline and olefin 
hydroca: 


ns were obtained at about 625° ; 


ABSTRACTS OF TECHNICAL LITERATURE 


Of Particular Interest to the Plant Operator 












(4) gas production increases with the tem- 
perature, without reaching a maximum 
(up to 900°), but the curve is almost hori- 
zontal at 650-700°. Gas oil from Autun 
shale gave similar results but at approxi- 
mately 50° higher temperatures. Absorp- 
tion of sulfuric acid of the olefin hydro- 
carbons formed was always difficult, the 
gases being polymerized rather than ab- 
sorbed. In order to absorb the propylene, 
the gases had to be cooled, under which 
condition absorption in 95 per cent. sul- 
furic acid was quantitative by passing the 
gas twice through the acid; but the yield 
of isopropyl alcohol was always much 
lower than the propylene content of gases. 

Improved Manufacture of Cracked-Ben- 
sine from Brown-Coal Tar and Shale oils. 
Karsten - Salmony. (Chem.-Ztg, 209-10, 
232-3 (1928) C. A., Vol. 22, No. 11, p. 
2050). The Blumner cracking process pro- 
duces about 70 per cent. refined benzine 
from paraffin-base oil, 50-60 per cent. from 
asphaltic oil and 35-50 per cent. from 
brown-coal tar. The benzine contains ap- 
proximately 15-20 per cent. aromatics. 
Light gasoline is recovered by activated 
charcoal from the approximately 10 per 
cent. uncondensable gas evolved in crack- 
ing. 

Treatment 


Polymerization and Other Chemical Re- 
actions in’ the Sulfuric Acid Refining of 
Cracked Distillates. Morrell, (Ind. and 
Eng. Chem., Vol. 19, No. 7, p. 794. Libr. 
Bull., U. O. P. Co., Vol. 2, No. 29, pps. 
233-35). Known facts as to the polymeri- 
sation of unsaturated hydrocarbons. 

Pentane is changed by fuller’s earth to 
dipentene, cyclopentadiene to dicyclopenta- 
diene. Pinene or turpentine yields dipiene, 
dipentene, and terpinene. Isobutylene is 
polymerized to  di-isobutylene. Octene 
treated with 96 per cent. sulfuric acid was 
very largely converted to di- and higher 
polymers. Pinene and limone were con- 
verted to the di- and tripolymers by. 85 
per cent. sulfuric acid. 

Losses by polymerization in_ treating 
pressure distillates with 0.78 to 50 per cent. 
of 1.84 gravity sulfuric acid. 

Less than two per cent. based upon the 
gasoline, up to 10 pounds of acid per bar- 
rel (1.55 per cent.) ; and less than three 
per cent. up to 20 lbs. of acid per bbl. 
(3.10 per cent.), for light California 
crudes and for a heavy California crude. 
Tonkawa crude lost slightly over one per 
cent. by treatment with five-six pound 
of acid per barrel (0.78 per cent.) Cush- 
ing crude even gave slightly more gaso- 
line after treating, possibly because light 
fractions were polymerized and_ held, 
which fractions without treating would 
have escaped. 

Solubility of reaction products in the 
acid sludge. 

For Mid-Continent cracked distillates, 





the sum of the solution losses of the gaso- 
line and gas-oil fractions were about equal 
to the solution loss of the pressure distillate. 
For California cracked distillates, this sum 
was greater than the solution loss of the 
pressure distillate. This may be explained 
by the precipitation of asphaltic material 
in the California gas oil. 

Difference in effect of sulfuric acid upon 
gasoline and its distillate and residue. 

Gasolines from California gas oil, Cush- 
ing gas oil, and Tonkawa topped crude 
showed only about one per cent. loss when 
distilled to 210° C. (410° F.) after treat- 
ing. But the residue from the treated and 
distilled gasoline had a much greater range 
of boiling than the residue from the un- 
treated. When the gasolines were dis- 
tilled first and distillate and residue were 
treated separately, both residue and dis- 
tillate were found to have widely extended 
their boiling range. For the separately 
treated distillate, this must have been due 
to some other influence than polymeriza- 
tion. 

Effect of sulfuric acid on the F. B. P. 
of cracked gasoline. 

Sulfuric-acid treatment produces little 
change in the boiling-point curve of Cali- 
fornia cracked gasoline. The Mid-Continent 
cracked gasoline distillation curves for 
various amounts of acid used lay consid- 
erably higher than that for the untreated 
gasoline. The curves are raised somewhat 
by the use of larger proportions of acid. 
But the most pronounced effect upon the 
curves of end-point gasolines is the rais- 
ing of the end point itself. Neutral esters 
are probably formed with the comparative- 
ly small amounts of acids used and it is 
believed that the end point is raised by 
these esters being decomposed in distilla- 
tion, as well as by polymerization. 


Effect of sulfuric acid treatment on the 
composition of cracked distillates. 


Olefins are most acted on by sulfuric 
acid treatment; but some naphthenes, 
aromatics, and paraffins are known to be 
acted on, at least under some conditionis. 
The table shows that while the percent- 
age of unsaturates is lowered by acid 
treatment, the effect upon anti-knock prop- 
erties cannot be important unless large 
amounts of acid are used, as for desul- 
furizing. 

Effect of H2SO« Treatment on Compo- 
sition of Cracked Distillates. 


Unsat- Aro- Naph- Par- 
Type of Cracked urated matic thene affin 
Gasoline— Jo % J 
From California pressure 
distillate; Untreated ...25.8 10.8 19.8 43.6 
Treated (8 pounds acid 
per: barrel) vdcvcne ness s 23.2 11.5 19.6 45.3 
From Midcontinent (Cush- 
ing) pressure distillate 


Wet eeted 3s) fiat sc as's 56 17.8. 22.5. -9.2 505 
Treated (5 pounds acid 
per: barrel) .. 2.026 0000. 14.3 21.6 9.6 54.5 


The “White Oil” Reaction. Loe. (Chem. 
and Ind., July 22, 1927, p. 667). It is often 
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THE COOLING TOWER COMPANY, INC. 





Woter Temperature off Tower 
a 
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Water Temperature on rower 
@o 66 7o 76 60 #& 80 38 0 (6 WO WS 720 5 0 (396 HO 45 


Cooling Curves 
Standard Atmospheric Tower 
Wind 2 Miles per Hour 
Loaded 1.5 GPI1 per 5g Ft af 
Active Herizontal Area 
THE COOLING TOWER Ca Inc. 


New York C 
All in FE 


These Cooling Curves 
are Based on 
20 Years of Experience 


EGARDLESS of competitive cooling claims, the above curves are 

based on our 20 years of experience in the cooling tower field. 
They show you what results you can expect from properly designed 
atmospheric cooling towers, loaded 14/2 gallons per minute per square 
foot of active horizontal area. A higher loading than this will result 
in poorer cooling results. 

In many cases, a correctly designed cooling tower or a spray pond 
system will return its entire cost during the first year or two. With 
responsible firms we are ready and willing to enter into an agree- 
ment whereby the cost of the equipment is spread over one year or 
more, so that the payments can be made out of the savings effected. 
Our nearest representative will be very glad to explain this plan to 
you in detail. 


New York 
Los Angeles, Calif. 
N. O. Fleming Co., 
5815 Maywood Ave., 
Huntingdon Park 


15 John Street 2 
Houston, Texas 
The J. A. Rossiter Co., 
410 Union Nat’! Bank Bldg. 


Representatives in other Principal Cities 


Tulsa, Okla. 
J. F. Pritchard & Co., 
910 Mid-Continent Bldg. 











COLOR 


YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 
Write us for samples of colors you wish to try 


INTERSTATE COLOR CO., Inc. 


41 PARK ROW NEW YORK 
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assumed that in the process of converting 
a mineral oil to a bloomless white oil by 
continued treatment with sulfuric acid, 
what is taking place is the removal of the 
unsaturated, that is, the more easily at- 
tacked hydrocarbons, leaving the saty- 
rated, assumed to be the paraffin com- 
pounds. There are reasons for believing 
that, beyond a certain point in the treat- 
ment, the acid acts to break up the exist- 
ing molecules and form new ones, more 
likely iso-paraffins. The usual acid treat- 
ment of lubricating oils removes resinous 
substances, asphaltic bodies, traces of 
nitrogenous compounds, cracked hydro- 
carbons, and occasionally sulphur com- 
pounds and natural petroleum acids. The 
soda wash neutralizes all acids. Most 
lubricating oils not cracked in distilling 
are probably made up of definite series of 
hydrocarbons, the series varying with the 
source of the oil. A cracked oil like shale 
oil cannot be acid-treated to a bloomless 
white oil; it will all be treated away ex- 
cept a small residue of paraffin. A Rus- 
sian naphthenic oil, if treated carefull 
with acid of proper strength, will give a 
white oil of definite end point. From the 
yield and the specific gravity of the pro- 
duct, one might easily calculate the gray- 
ity of the removed oil if the action of the 
acid had been merely a separation. As 
one of many examples, a Russion oil of 
gravity 0.910 will yield 50 per cent. of 
white oil of gravity 0.885. The removed 
oil should have a gravity of 0.935. But 
though a Russian oil of gravity 0.890 has 
been separated without decomposition into 
as many as 16 fractions, none of these 
has any such high gravity as 0.935. Each 
fraction will yield practically the same 
amount of white oil, require the same 
quantity of acid, and show a characteristic 
drop in gravity. Other oils similarly give 
indication of type in all their fractions. 
It is possible to obtain a curve or equation 
such that, taking a partially acid-treated 
oil and carrying it a few stages farther 
and then referring the figures to the curve, 
the gravity of the original oil and that of 
the final product can be calculated. In 
many cases the original crude can bk 
identified. It is the author’s conjecturt 
that the lower hydrocarbons in the oil are 
chain compounds with one methylent 
ring; the higher have more rings and per 
haps side chains; and that these rings ate 
broken up and the residues rebuilt into 
isoparaftin molecules. The positions orig 
inally occupied by the rings are probably 
the points attacked in oxidation of the 
white oil. 


Filtration 


Alumina Gel as a Desulphurizing Age 
in Petroleum Refining. Chowdhury @ 
Bagchi. (J. Indian Chem. Soc. 198, > 
111-125. B. C. A.-B, May 11, 1928, p. 324) 
Alumina gel (water content 6%), actival 
under optimum conditions by the ignitio! 
of aluminum hydroxide at 350-400°, # 
sorbs .a large number of sulphur of 
pounds from their solutions in petrolet™ 
and more especially those in which 

sulphur is contained in an oxidized fom 
Thus a preliminary oxidation of soluto® 
of bivalent sulphur compounds by ! 
passage of air in the presence o/ al 
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The multi-nozzle steam jet primary discharges di- 
rectly into a multi-nozzle water jet secondary stage 


Air Suction : ‘ , 
which in turn discharges to atmosphere. 


Five standard sizes, all built for high vacuum service. 


The new bulletin 5H gives complete information. 


CK... Go 


GD SGU SOCQCQCQ:CQDVA>AWNN 
ee 


The S @ K line also include condensers, valves, spray nozzles, gear pumps, 


~~ sega CHUTTE oil burners, etc., for the oil industry. 
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% Bess, McColl Bros. Ltd., oil refiners of Toronto, 
curve, ; Canada, recently installed two De Laval vel- 
hat ol ae ocity stage turbine driven centrifugal pumps 
d. In a to deliver 1000 g.p.m. each against 180 ft. head 


at 2800 r.p.m., the pressure being controlled 
by pressure governors combined with the tur- 
bines. The exhaust from the turbines is con- 
densed in an open feed water heater, so that 
very little heat is chargeable against pumping. 
By standardizing on De Laval equipment, in- 
dustrial plants reduce expense for power, at- 
tendance and upkeep toa minimum and insure 
~ continuous operation. Ask for Catalog B. _. 
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Largest Scientific Material House in the 
Southwest, Including Complete Line of 


TAG 


Oil Testing Instruments, Etc. 


HAYS 


Gas Analyzers, Etc. 


MERIAM 


Manometers including Flow Meters, Etc. 


The Refinery Supply Company 


Tulsa, Oklahoma Dallas, Texas 








Heavy Duty Expanders for 
Still Tubes 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 
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gel leads to more complete absorption 
(cf. G. P. 405, 850; B., 1925, 179). Aq- 
sorption is also increased by the use of 
large amounts of very finely-divided alum- 
ina gel, but these modifications inyolye 
a loss of petroleum and difficulties of 
filtration. Admixture of activated carbon 
with the gel yields an adsorbent which js 
more efficient than either of its compon- 
ents. More pronounced results are ob- 
tained by the use of a mixture of alumina 
and silica gels, prepared by the precipita- 
tion of alumina on an inert surface such 
as powdered glass or pumice. Alumina 
may be reactivated by treatment with 
superheated steam and air. The applica- 
tion of Freundlich’s equation in the ex- 
amples. in which the pure gel is used show 
that the action is one of true adsorption, 





Of Particular Interest to 
|The Refinery and Chem- 
| ical Engineer 


The Practical Problems of Corrosion. 
Evans and Haines. (J. S. C. 1., Sept. 9, 
1927, p. 3637. Libr. Bull., U. O. P. Co., 
Vol. 2, No. 38, pps. 330-31). This paper is 
a study of the corrosion phenomena taking 
place at discontinuities in protective cov- 
erings, particularly paint coverings. 

The fundamental fact in the corrosion 
of metals immersed in a liquid is the pres- 
ence of oxygen upon the metal. If this 
can be screened away corrosion will not 
occur. If a rust coating completely covers 
an exposed spot, corrosion will be “self- 
stifled”; but if the rust covering an area 
of some size is removed at one point, 
“differential aeration” may cause corrosion 
to continue, electrollytically, on the part 
still protected by rust. Cracks in a paint, 
for instance of the bituminous class, pro- 
duced by bending the metal to which it is 
applied, do not always open the way for 
corrosion: there is sometimes a closely 
adherent film left unruptured. Acid wat- 
ers produce looser, less adherent rust than 
alkaline ; but alkali in the water will some- 
times attack and soften the paint vehicle 
and even act upon the pigment. Aluminum 
and bituminous paints to a less extent. 
paints show the self-stifling effect well 
When rust collects under a coating 0! 
paint, it is probably due to pinholes and 
by its greater bulk it is likely to push the 
paint away from the metal; but chloride 
ions are capable of making their way 
through the film of oil itself. In salt 
water, therefore, ferrous chloride % 
at the anodic area and sodium hydroxide 
at the cathodic; when these meet ferrous 
hydroxide forms, which is soon oxidized 
to ferric hydroxide; and the rust collects 
outside the paint coat. 

Bronze paints afford less protection t 
steel than aluminum; as if the bronz 
acted cathodically to the steel, the alum 
inum anodically. 

Tests as to the effects of acid fumes 
upon paint coatings showed that the 
products of corrosion were very hygt™ 
scopic, especially when hydrochloric acid 
fumes were used; that the acid fume 
penetrated at the edges of the metal test 
plates, where protection was not complete; 
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There are hundreds of uses for Tycos Tem- 

— perature Instruments in the Oil Industry for 
ac it is exceeded by few in the number and di- 

versity of its temperature requirements. 


Tycos Temperature Instruments are rendering 
excellent service to oil operators all over the 
world. It is with confidence, therefore, that 
we recommend these sturdy, reliable instru- 


Our engineers will demonstrate why their 
uniform results and low upkeep make them 
worthy of being made the standard at your 
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“Everything for Mine and Industrial Safety”’ 


“a M-S-A TANK GAUGERS MASKS 


Afford Complete Protection Against Hydrogen- 
Sulphide Gas and Other Fumes from Sour 
Crudes and Distillates. Two Types Available. 


Write for Bulletin No. 100 





Type ‘“‘C”? Mask 


A Canister Type Mask 
with single 
inhalation tube. 
Developed especially for 
Tank Gaugers, Pipe Line 
inspectors and Repairmen, 
Pumphouse Men and oth- 
ers who may be exposed, 





Type “C” Mask in Use 


in unconfined places, to M-S-A Hose Masks (Fresh Air Type) should be 
deadly Hydrogen Sulphide used in all confined spaces where Deficiency of 
Gas from Sour Crudes and Oxygen or High regs say ¥? Petroleum 
Raw Distillates. Supersize Vapors may exist. Write for literature. 


"aii ‘ Manufactured only by the 
Canisters are used in all Ks 


; Kee 
ee Sine Safety Gee) Appliances Co. 
Masks. XO Ay 
Braddock Ave. & Thomas Bivd, Pittsburgh, Pa. 

















Type “D’” Mask 


A Canister Type Mask 
with double 
inhalation tube. 
The Face Piece fastens to 
the two Flexible Inhalation 
Tubes, one over each 
shoulder, joining a sub- 
stantial Y connection in 
the back between the 
shoulders. This arrange- 
ment assures the wearer 
an uninterrupted supply 
of air, even though one 
tube be temporarily 
closed. 
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that corrosion spread laterally below the 
coating, as has been noted in industrial 
plants, rather than downward; and 
especially, that bituminous paints, with all 
their mechanical strength, do not give as 
good protection as compositions containing 
coal tars and lime. The bituminous paint- 
skin would be completely peeled off from 
the corroded surface below. From _ the 
tests as to protection against salt water 
corrosion, no coating tried was complete- 
ly effective; the best one was one which 
had given good results in practice. 

No preparation of the metal surface be- 
fore using a protective paint is so im- 
portant as the removal of water; but in a 
highly acid atmosphere the coating is cer- 
tain to be undermined within a few months 
if there are cracks or pinholes in it. 

If a paint covering must be put on iron 


or steel without removal of scale, the en- 
trapping of air should be avoided by ad- 
justing the surface tension and viscosity 
of the paint vehicle to enter crevices as 
perfectly as possible. A complete covering 
of scale formed by heating the metal to 
redness was even beneficial, so long as it 
remained unbroken; but the break formed 
a danger point. Scaly material is best 
protected by a paint containing a flaky 
or scaly pigment. 

No protective covering is good for all 
purposes. Each case must be studied by 
itself. 

Theory of the Absorption Tower. Can- 
telo. (Chem. and Met. Eng., 33, 680 
(1926). B. C. A.-B, Jan. 7, 1927, p. 1). In 
a countercurrent gas-scrubbing tower 
where the velocities of the gas and liquid 
are uniform, it is shown that the partial 


Low Cost of 
Treating 











METHOD OF INSTALLING 
MIXING NOZZLE 


FROM OiL STORAGE? 








MEASURING 

































































DURIRON MIXING NOZZLES 








Pal EP a ae 





a er 


Te OS SE Re o en 


OWER your treating costs by substituting one Duriron 

Mixing Nozzle for every six or more orifice plates in 
your present treating plant. This nozzle increases plant cap- 
acity, reduces back pressure on the pumping system, and 
gives a better mixture of oil and treating agent. 


The Duriron Mixing Nozzle is extremely resistant to acids, 


alkalies and abrasive encountered in the refinery. 


It is easily 


and quickly adapted to any treating plant, and is highly 


efficient for making emulsions. 


Complete information will be sent on request. 


Duriron is produced only 


me DURIRON COMPANY 
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pressure of the solute in the liquid at a 
point X is given by p=1.314 Tm/M, 
where 7 is the average temperature jy 
the tower, m the concentration of the 
solute in the gas in Ib. /cu. ft., and M the 
molecular weight of the solute. Further, 
dx /dt=M.U/1.314 rAT’ times (1—p’w— 
p’) /(M/1.3147 (1-pw)—m), where U is 
the volume of gas in cu. ft/hr., r is the 
fraction of free space per unit vol., A the 
cross section of the tower, 7’ the abso- 
lute temperature at the top, p’ the partial 
pressure of the solute at the top, p’w the 
vapor pressure of the liquid at 7. These 
equations are further developed in order 
to determine the rate of dissolution 
dm //dt or the dissolution coefficient for the 
following special cases: (1) in which the 
solute obeys Henry’s law: The amount of 
a gas dissolved by a liquid is proportional 
to the pressure to which the gas is sub- 
jected; (2) in which the solute obeys 
Raoult’s law, as in the scrubbing of coal 
gas for benzol: The ratio of the observed 
lowering of the vapor pressure of a sol- 
vent by a non-volatile solute to the vapor 
pressure of the pure solvent is equal to the 
ratio of the number of mols of the solute 
to the total number of mols in the solu- 





tion; or pi—pz n 
= ,’ 
p1 n+n 
(3)in which a chemical reaction takes 


place yielding a compound of negligible 
vapor pressure, or the solute is_ very 
soluble in the liquid. 


| Of Particular Interest to 
| The Chemist Testing 
And Analysis 





Pendulum Viscosimeter. Albrecht and 
Wolff. (V. D. I. Zeit., Sept. 16, 1927, p 
1299. Mech Eng. Dec. 1927, p. 1384). De- 
scribes Spindler and Hoyer instrument, im 
successful use by Deutsche Reichsbahn 
Gesellschaft, which measures viscosity by 
means of a pendulum made to oscillate in 
the medium tested; viscosity is indicated 
by the time it takes to dampen oscillations. 

Conditions of Flow into the Vertical 
Capillary Tube of the Saybolt Thermo- 
Viscometer. Herschel. (Ind. and Eng 
Chem., Vol. 19, No. 7, pps. 837-40). In 
previous work on the flow into vertical 
capillary tubes, it was assumed by the 
author that the drainage error and “end 
effects” were negligible and differences be- 
tween experimental and calculated times 
of flow were ascribed to inaccuracy ™ 
measuring the diameter of the capillary: 
In the work described in this article, " 
was found that these sources of errof 
caused a reduction of about 9 per cent. ™ 
the time of flow, as compared with the 
values calculated on the assumption that 
such etrors were negligible. 

Comparison of Gasolines by Analytical 
and Test Methods. Stevens and Marley 
(Ind. and Eng. Chem., Vol. 19, No. 2, PPS 
228-31). Eighteen gasolines com} osed et 
tirely of petroleum were analyzed for their 
content of paraffins, naphthenes, aromatics 
and unsaturated hydrocarbons 
to the method recently described by Eg 


«ccording 


Joft 
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POSITIVE DISPLACEMENT OSCILLATING PISTON 


OIL METERS 


FOR PETROLEUM AND ALL ITS LIQUID 
PRODUCTS 


Entirely different from any other type of oil meter 


Ghe EMPIRE 


In successful use for over forty years. Never equaled 
for lasting accuracy. Easy to install and operate. 
Very low in maintenance cost. Invaluable for Re- 
finery work. All sizes from 5g” to 6” inclusive. 
Made to withstand working pressures of 300 pounds 
to the square inch. Standard types for general use 
will sustain 150 pounds. Special types for still higher 
pressures and for special requirements. 


Send for fully descriptive circular 
and EMPIRE information sheet, 
and let us make recommendations 
for your particular service. This 
is quite without obligation. Ask 
for Form R. 


299 BROADWAY 
NaW YORK CITY 


NATIONAL METER COMPAN 























RUBSHELL PAINTS 


For the 


INTERNAL PROTECTION 


of Storage Tanks, Refining Plant, 
Tank Wagons and Tankships 


Sole «Manufacturers 
INTERNATIONAL COMPOSITIONS COMPANY 
25 Broadway, New York City 


Agent for Louisiana 
WOODWARD, WIGHT & CO., LTD., NEW ORLEANS 


Agent for California 
C. G. CLINCH & CO., SAN FRANCISCO 
AND SAN PEDRO 
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then tested for detonating tendency by 


engine test, using a direct reading detona- 
tion indicator. Comparison of the benzene 
equivalents calculated from analysis with 
those determined by engine tests shows 
that the agreement is moderately fair for 
about half the fuels studied but that rather 
as gsure wide discrepancies are found in the other 
pres ost cases. It is recommended that fuels be 
” BEY reste® studied for detonating tendency, only by ; 
direct engine test. be . 


Use of Chromate Solutions as Compari- 
son Standards for the Determination of 
“Gasoline Color Values.” — Jorgensen 
(Cereal Chemistry, 4, 468-9 (1927), C, A. 
Vol. 22, No. 4, p. 553). Jorgensen has 
shown (C. A. 21, 3848) that solutions of 
CrO,—in the presence of suitable buffers 
can be used as indicators for Ht. Experi- 
ments with Sorensen’s “Phosphate buffer 
mixtures,” and K2Cr.O; are described to 
illustrate this fact. The most marked color 
change appears at pH 6-7. It is proposed 
now to use K.CrO, solution mixed with 
Sorensen’s “0.5 NasHPO, and 9.5 Na- 
HPO,” solutions for determining color of 
gasoline. In this solution the chromat 
takes a color which seems very similar t 
v2 that of the gasoline extracts of flour. By 
{ (TANK WALL varying the buffer mixtures in which the 

J | chromate is dissolved, it is possible to pre- 
cogs st heeilbinaty BRE pare solutions of various red-yellow and 


and Morrell. The same gasolines were 
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lemon-color tints. 


Send blue print or rough sketch for quotation. Determination of Unsaturateds in Lubn- 
cating Oils. Bacon. (Ind. and Eng. Chem, 


Pittsburgh Pipe Coil & Bending Co. September, 1928, p. 970). A method was 

P. O. Box 975, Pittsburgh, Pa. devised by Francis (Ind. and Eng. Chem, 
1926, p. 821) of determining unsaturateds 
in oils by adding a slight excess of stand- 
ard potassium bromide-bromate solution, 
acidifying, using potassium iodide as the 
indicator, and titrating the iodine released 
with thiosulfate. The process has now 
been modified to be more easily used for 
dark oils, such as lubricating oils or ur 
treated cracked gasoline. The oil sampl 
is diluted with 10 c.c. of c. p. benzene of 
gasoline of known content of  unsatt- 
rateds; a slight excess of bromide-bro- 
mate is added, with potassium iodide; tht 
excess should be such as to leave th 
water layer colored slightly with bromine 
the iodine is titrated with thiosulfate, rut 
ning a little past the end point; and th 
excess is titrated with standard -iodin 
The flask must be shaken very thoewaa 
ine 


























In Gasoline 


Recovery 


THE “VIGILANT” 
Oil Level Regulator 


In manufacturing gasoline by absorb- 
ing it in oil and then separating it 
from the oil, by distillation, a cons- 
tant oii level must be maintained in 






















both the absorbing tank and still. to get all the iodine out of the oil. 
«5 ‘ ine : at is s hero 
For this purpose, we offer the “Vigilant” Oil Level Regulator, ad- veal ae a ae ae ene ae: 
justable to any type of absorber or steam still, which maintains a ; 80 eg ie ee 
constant oil level under all conditions of temperature and pressure. B = —— (TN + T:N:— TiN:) 
It is an Automatic Regulator of the Oil Supply VD_ 
‘a Absorber Tanks in which V and D are the volume atl 
= aps ; density of the sample and the T’s and Ns 
Regulator mounted on side of tank, so that center of chamber is refer to the titration and normality of the 
opposite to oil level desired. bromide bromate, thiosulfate, and iodine 
In order to calculate the percentage ” 
piianiane Z 2 : : ar : ‘ 
WRITE for the Chaplin-Fulton 60-page catalog! It’s free—and con sadiatiebittices thn saskidted aie 
tains data on our many time-tested and proven gas regulators, that you termined by Menzies’ method of are 
C 


the thange in vapor pressure when ' 
substance, the molecular weight of whic 
was sought, was added to a boiling solvent 


The Chaplin-Fulton Mfg. Co. The product of bromine number by mole 


Organized 1884—oldest builders of gas regulators in the country. Built in all e pet 
sizes, from 1-inch to 24 inches; for all service, 1 oz. up to 1,600 lbs. Pressure cular weight divided by 160 is the p 
centage of unsaturateds. 


to square inch. 
RESEARCH AND INVESTIGA- 
TIONAL 
Sanat The Pyrogenation of the Naphthalew 


; will find invaluable in your work. 


28-40 Penn Ave., Pittsburgh, Pa. 
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Sample of Rex 


Here is a sheet packing which | 
first started to manufacture in this 
country back in 1907. I have im- 
proved it to a point where | can 
now give it my unqualified ap- 
proval. 


It is made of asbestos and other 
heat-resisting materials and does 
not become brittle or deteriorate 
with age. Soft and pliable, it is 
easy to handle. 


It is ideal against extreme pres- 
sures and temperatures of steam, 
hot and cold water, ammonia, etc. 


A postal card request marked 
for my attention will bring a gen- 
erous sample. 


Crandall Packing Co. 


Perfected Packings for Every Purpose 


Palmyra, N. Y., Boston, Chicago, Cleveland, Houston, 
New York, Pittsburgh, Philadelphia, 
Kansas City, Mo., St. Louis 


Company Publication 125 


EDWARD 
VALVES 


“forged steel’’ 
for refinery service! 


Refinery operations demand valves that will 
render a most dependable service—that require 
very little supervision—that will stand up under 
severe usage and destructive chemical reaction. 























Most important is their full area and easy flow. 
This is accomplished by the “Y” type con- 
struction as shown in the No. 688—one of the 
popular refinery types. 


Edward pioneered the “forged steel” valve— 
they are today the largest manufacturer—with 
more types and improved designs—of wider 
service range. 


The necessity for “forged steel” valves is be- 

coming more pronounced as modern refinery 

processes are demanding higher pressure. This 
however, is not their only advantage—Edward 
“forged steel” valves are outstanding in their 
greater strength, low maintenance and unusu- 
ally long service ability. 








And—Don’t forget Edward “forged steel” 
valves are so low in price that you can stand- 
ardize on them—you can use them everywhere 
and save money. 






No. 688— 
“Forged Steel,” 
screwed bonnet, 
screwed ends, O. 
S. & Y., swivel 
plug seat and 
disc, 500 Lb, 

W. S. P. 


THE EDWARD VALVE & 
MANUFACTURING CO. 











 — 
a 
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All Edward Re- 
finery Valves have 
seats, discs, and 


East Chicago, Indiana 


stems of EVAL- 

LOY (stainless Stocked by 

ry oi vr Chapman Valve Manufacturing Co., 
ward has_ great 115 W. First St., Tulsa 
strength — hard- : 

ness and resist- | Maintenance Engineering Corp., 


ance to corrosion. 


1400 Conti St., Houston 


Complete line to 1,350 Lbs. W. S. P. Std. 


The new Edward Catalog No. 9 illustrates and describes in detail 
the complete line of forged steel Globe and Angle Stop Valves 
and Check Valves in both screwed and flanged ends for all 
service ranges. 


They are fully “standardized” throughout, making all valves inter- 
changeable in the same style and size thus reducing maintenance 
and stock parts. It will pay to buy Edward forged steel valves. 
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It is inexpensive and easy 


to control.steam to 


OIL STILLS 


The Campbell 


Steam Flow Controller 
not only controls but it 
INDICATES 
and 


RECORDS 


all at the same time. 








Protected by 
Patent 
Application. 


This is the 


“Watermelon The Campbell 


Type” of Controller is 
Steam Flow applicable to 
Control. numerous 


steam control 
problems— 
wherever there 
is pressure 
drop. Write 
for literature. 


The Campbell Engineering Co. 
Short Hills, N. J. 


Manufacturers of the TAR BABY BURN- 
ER, to handle Fuel Oils, Water Gas Tar, 
Acid Sludge, and Residue Fuels. 


Without obligating us in any way, 
please send information on ( ) the 
Watermelon Type of Control, ( ) the 
Pumpkin Seed Type, ( ) the Tar Baby 
Oil Burner. 











Fraction of the Light-Oil Residue from 
Light Petroleum Gas Tar. Pyhala. (Erdol 
u. Teer 4, 58-9 (1928) ; C. A.. Vol. 22, No. 
8, p. 1465). With Baku oil, naphthalene 
crystallizes out from the corresponding 
fractions when the residue is distilled with 
partial decomposition, but not when dis- 
tilled in the usual manner with super- 
heated steam. Under still more severe 
temperature conditions, however, the yield 
of naphthalene is reduced, and yet no 
anthracene and only negligible propor- 
tions of benzene and toluene are obtained. 

Non-acidic Oxidation Products of 
Paraffin Wax. Francis and Gauntlett. 
J. CxS. 1m 2377 (91986). Libr. Bull, 
U. 0. PF. €e:; Vol. 2; No: 1, p. 2). The 
non-acidic oxidation products obtained 
from paraffin wax consists of secondary 
alcohols and ketones with a carbon chain 
of 26-29 atoms, and with the ketone oxy- 
gen situated on the third or fourth car- 
bon atom; and of dihydric alcohols, 
hydroxyketones, and diketones. The quan- 
tity of non-acidic products formed dimin- 
ishes as the oxidation proceeds, owing to 
the formation of acidic substances. 

Ethyl Alcohol Makes Good Showing in 
French Fuel Tests. (Automotive Indus- 
tries. Vol. 57, No. 9, Aug. 27, 1927, pp. 
302-03). Starting of engine more difficult 
than with gasoline, but in other respects 
results were up to standard; entrants di- 
vided into classes according to fuels used. 

Petroleum Lubricating Oils. Scott. 
(Petroleum World. 24, 378, 380 (1927). 


C. A., Vol. 22, No. 1, p. 160.) A general 
discussion of lubricating properties, of 
which oiliness is the essential factor. 


Microscopic illustrations of oil films are 
given to show the changes on use. 

Characteristics and Applications of 
Lubricating Oils. Taylor. (Chemistry and 
Industry, 47, 2-7 (1928). A lecture giving 
a general description of the physical, 
chemical and mechanical properties of 
lubricating oils. 

Cylinder Lubrication of Diesel Engines. 
Rosen. (Pac. Mar. Rev., Vol. 24, No. 12, 
Dec. 1927, pp. 568-569). Kinds of oil used, 
methods of application and distribution 
and combustion processes. 

New Development in Air-Intake Protec- 
tion. (Otl-Engine Power, Vol. 5, No. 11, 
Nov. 1927, p. 762). Well-known type of 
centrifugal air cleaner adapted to Diesel 
requirements. 


NATURAL GAS INDUSTRY 

The Active Carbon of the Urbain 
Process. (Petr. Times. Apr. 16, 1927, p. 
708). The Urbain adsorption carbon is 
activated as made. A Dutch peat, low in 
ash, constitutes the raw material. The 
peat is mixed cold with phosphoric acid 
in the proportion of 6 or 7 kilos of peat to 
2 or 3 kilos of acid, depending upon the 
amount of water in the peat; this varies 
from 15 to 25 per cent. The cellulose of 
the peat is hydrolyzed by the acid forming 
a jelly which is heated at 500 degrees C. 
(932 degrees F.) till the water is ex- 
pelled. The material is then transferred 
to retorts and the heating continued at 
1000 degrees C. (1932 degrees F.), with 
sufficient air admitted to prevent the phos- 
phoric acid from being reduced. The lat- 
ter as phosphorus pentoxide volatilizes and 
passes out of the retort, to be recovered 
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as a very pure phosphoric acid. The car- 
bon is freed of the last of the acid by 
means of sodium carbonate and this acid 
is also recovered. The carbon is dried at 
500 degrees C. and sieved and sorted. 

The Urbain active carbon is principally 
used for: 


(1) the recovery of light liquid hydro- 
from the natural 


carbons gases 
from certain wells in Poland and 
Roumania. 

(2) the recovery of volatile solvents 


used in various chemical industries, 
such as the manufacture of artifi- 
cial silk and perfumes. 


(3) the manufacture of gas masks. 


(4) decolorizing purposes in the prepa- 
ration of pharmaceutical substances, 


The best of the three grades in which 
the carbon is made is used for adsorption 
of hydrocarbons from gases or of soly- 
ents. The second grade is less active, and 
the third called ‘“Phospho-Karbon,” is 
still less so. 

The vertical type of adsorption chamber 
used for the removal of hydrocarbons 
from natural gas is a round tower witha 
central gas-admission pipe. Pipes are pro- 
vided for cooling with water while ad- 
sorption is in progress or for superheated 
steam when the adsorbed material, after 
about 6 hours’ run, is to be driven out. 
The carbon gradually loses its effective- 
ness and must be renewed. Coal gases 
containing a tar mist must be filtered be- 
fore passing to the main adsorption 
chamber. 








BEAUMONT, TEXAS 


@n your next visit to Beaumont 
stop at the LaSalle—Beaumont’s 
newest hotel. Modern throughout; 
light, cool, airy, outside rooms, 
ceiling fans, ventilated doors, 
circulating ice water, unexcelled 
service. 

250 Rooms 

250 Baths 


Cafe in Building 


Every Modern Convenience 








RATES: $2.09 to $2.50 


Operation 


O’LEARY, MICKELSON & HALL 
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NEW EQUIPMENT.CATALOGS, BULLETINS, BOOKS 

















Supplement to Arc Weld- 
ing—New Age in Iron 


and Steel 


The Lincoln Electric Company has 
recently published a supplement to its 
160-page text book, “Arc Welding— 
The New Age in Iron and Steel.” This 
32-page book is entitled “How to Be- 
gin the Application of Arc Welding in 
Production Manufacturing.” 

The bulk of the text is devoted to 
the redsign of machinery and the. prin- 
ciples involved are set forth in such a 
manner that no designer can fail to 
find the text helpful. 

In developing the theory of arc 
welded design many drawings 
have been used which show clearly how 
standard steel shapes are utilized to 
build up structures which formerly 
would be cast. 


lines 


Along with these theoretical designs, 
however, are shown photographs of 
similar designs which are in actual use. 

The supplement is a _ convincing 
proof of the rapid strides which are 
being made in the substitution of weld- 
ed steel for cast iron as many of the 
forecasts made in the original text are 
seen as proven facts in the supplement. 

The Lincoln Electric Company plans 
to distribute the supplement without 
charge to all present owners of the pa- 
rent text book. Individual copies of 
the supplement can be obtained at a 
small charge from the company. 


Bristol Catalog 


The Bristol Company, Waterbury, 
Connecticut, manufacturers of Bristol’s 
Recording Instruments, has just issued 
a new catalog, No. 1900, featuring 
Bristol’s Long Distance Electric Trans- 
mitting and Recording System. As 
explained in the catalog, the system 
consists of two instruments: a trans- 
mitter and a receiver, electrically con- 
nected, which permits taking readings 
ol pressure, vacuum, temperature, 
liquid level, motion, and so forth at 
one point, and simultaneously indicat- 
Ing or recording these readings at an- 
other point from a few feet up to sev- 
eral mil 


: away. In this way the in- 
formati: recorded at the various 
places industrial plants or systems 
may be transmitted to a central point 
Of control. 

_ The alog comprises 24 pages, and 
includes umerous illustrations of re- 
cording «nd indicating instruments and 
Sauges; descriptions and _ illustrations 
of Insta''ations; charts and tables; and 
other iniormation. It is a very attrac- 
tive, nea and comprehensible booklet. 
Copies y be had from the company, 
OM requ st. 


Young Valve Tool. 


Young Valve Tool 


HILLS-McCANNA COMPANY 


Hills-McCanna Company, 2349 Nel- 
son Street, Chicago, manufacturers of 
the Young Tank Car Bottom Outlet 
Valve, announces a new tool which 
was devised to make the installation of 
the Young valve a simple _ process. 
Using this tool the valve can be in- 
stalled in any tank car equipped with 
an outlet leg. 

The tool is placed inside the tank 
car, and over the outlet two of the 
three legs of the tool are placed paral- 
lel to one side of the tank and the 
third leg, which is adjustable, is placed 
on a line with the outer side. 

This permits the tool to be leveled 
to the curve of the tank and allows the 
working side to face the tank end, giv- 
ing room to operate air motor and ad- 
just chuck. 

After the tool has been centered, 
cne of the long jack-rods is placed on 
the bottom plate of tool, between the 
two solid legs and up to the rivets of 
tank dome. The second jack rod fits 
against the adjustable leg and up to 
dome rivets. These are tightened so 
that the tool is solid. 

Then the chamber for packing is 
drilled out and threaded. The tool is 
then removed and the Young valve in- 
stalled. Into the drilled chamber is 
first placed a lower metal packing ring 
and non-metallic packing and above 
this an upper packing ring which is 
cut with a shoulder. Above this the 
cage of the valve is screwed down 
tight; and a dog point screw is set. 
Next the valve is closed tightly and 

















the stem measured. It is cut off three 
inches above the brackets. The ends 
are squared. One end of rod is 
swedged in the coupling and the other 
end squared and tapered to receive the 
handwheel. The rod above the wheel 
is drilled for cotter pin. 

Much interest has been shown to- 
ward the Young valve since it pre- 
vents leakage in transit and overcomes 
difficulties encountered with the metal 
to metal closure." The simplicity of 
design and absence of metal to metal 
surfaces makes the valve of interest to 
shippers of liquids hard to hold by 
usual means. 

The tool above and all necessary ad- 
juncts can be purchased or rented at 
nominal cost to user. A bulletin has 
been issued by the manufacturer and 
will be mailed to anyone interested. 





Effective November 1, the main 
offices of the Walter E. Lummus Com- 
pany will be at 148 State street, Bos- 
ton. The telephone number there is 
Richmond 4842. The New York office 
will be at 30 Church street, telephone 
Cortlandt 1650. 


C. & G. Cooper Takes 
Over Hope Engineering 
Plant 


The C. & G. Cooper Company has 
purchased the manufacturing end of 
the Hope Engineering Company, in- 
cluding the Hope manufacturing plant, 
plant site and engine designs. 

Starting with October 1, the Hope 
plant is being operated as a division 
of the Cooper organization. For a 
time, at least, the Hope organization, 
including their branch offices will con- 
tinue to sell and service Hope engines 
and other Hope equipment just as they 
have done in the past. This, however, 
is purely a sales connection and repre- 
sents the only connection between the 
two organizations, which will continue 
to maintain as always their separate 
and unallied identities. 


The Hope factory, located in Mt. 
Vernon, Ohio, only a few blocks from 
the Cooper plant, will permit of a 
much needed further expansion in 
Cooper manufacturing facilities. In re- 
cent years the rapid growth of the 
Cooper business has made it necessary 
to go outside of Mt. Vernon for man- 
ufacturing capacity. The purchase of 
the Hope plant will allow more of this 
work to be done in Cooper plants un- 
der closer supervision. 

The Hope line of vertical gas en- 
gines and compressors will also fill out 
the Cooper line which up to now has 
consisted of the slow speed horizontal 
types, chiefly in the larger sizes. 

The sale of the manufacturing end 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 





UNION 
ACME 
HOIST 


Sizes 44, 44, land1% 
Tons. A Quick Acting 
Hoist, Light Weight, 
Easily carried around. 

The empty bottom 
hook can be raised to 
load by, simply pulling 
slack of load chain. 

It can be lowered to 
load by pulling cord, 
which releases ratchet, 
with the other hand 
pull hook down to 
load. 

Pressed Steel Plate 
Construction. Heat 
Treated Cut Steel 
Gears. Solid Steel 
Suspension from hook 
to hook. 








New Complete Hoist Cat- 
alog now ready. Sent on 
request. 


Union Manufacturing 
Company 
NEW BRITAIN, CONN. 


Branch Offices where Stock is Carried 


New York City, 26 Cortlandt St. 
Chicago, Ill., 25 So. — St. 
n Francisco, 770 Folsom St. 
Cincinnati, Ohio, 306 Syracuse St. 
Houston, Texas, Mr. I. Van Tassel, 
705 First National Bank Bldg. 











The Cooke 
Seal Ring 


A Mechanical Device Sealing 
Any Rotating Shaft in the Stuff- 
ing Box and Revolving with it. 


Eliminates 


Applications 
Ammonia Packing 
Suiphur Dioxide Leaks 
Carbon Dioxide Expense 
Gases Trouble 
Air Scored Shafts 
Water Hot Boxes 
Brine Shut Downs 
Gasoline Dirt 
Oils Motor Overload 
Liquids Oil Waste 
Pressure or Vacuum 90% Friction 


Write to 


COOKE SEAL 
RING 


DEPT. I 
44 NORTH GREEN ST. 
CHICAGO, ILL. 











of the business will permit the Hope 
Engineering Company to devote more 
of its efforts to the pipe line and con- 
struction end of its business, which in 
recent years has grown to constitute 
its major interest. 


New Wyatt Plant at 


Houston 

The Wyatt Metal & Boiler Works 
has started construction at Houston of 
a manufacturing plant which will have 
an initial floor space of 75,000 square 
feet. It will be specially equipped with 
machinery for building the heavy plate 
work in both riveted and welded con- 
struction now required in modern re- 
fining practice. 

Additional special equipment will in- 
clude 36-foot bending rolls, plate planer 
and G. E. automatic arc welding ma- 
chines. These machines will build 
welded steel pipe, cylinders and tanks 
in 36-foot lengths for a single plate 
and having a joint of 100 per cent. 
efficiency or equal strength to the solid 
plates. 

The company will also install auto- 
matic electric welding equipment to 
manufacture underground storage tanks 
for filling stations entirely by the auto- 
matic process. 

The Wyatt Metal & Boiler Works 
already has a plant at Dallas, comprising 
100,000 square feet of floor space. The 
Dallas and Houston shops together, 
with a combined floor space of 175,000 
square feet, will have capacity for fab- 
ricating 25,000 tons of plates and 
sheets. 

The Houston plant will be located 
on the M. K. & T. and Southern Pa- 
cific tracks at Washington Avenue. 

The company builds tanks of every 
character from steel plate, including 
pressure and storage tanks; refinery 
equipment; smoke stacks; breechings; 
air ducts; natural gasoline plants; and 
bulk storage tanks. In addition, the 
company builds road culverts, road 
strips, and all kinds of galvanized, 
plain and corrugated metal work. 





Distillation apparatus, developed by 
Dr. Walter J. Podbielniak, is being in- 
stalled by the inventor in the research 
laboratory of J. A. Campbell, at Long 
Beach, California, to be used for the 
fractionating of gasoline, gas and vapor 
samples. 

With this apparatus, the Campbell 
organization will be in better position 
than ever to check up on existing ap- 
paratus, thereby being guided in de- 
signing more perfect equipment for use 
in gasoline plant construction. 

The Podbielniak apparatus will be 
operated by W. R. Davis, Jr., under 
the direct supervision of H. N. Wade, 
research engineer for J. A. Campbell. 





The Homokle Oil Company, Allen, 
Oklahoma, has awarded contract for 
the construction of a new oil refinery 
to the Graver Corporation, East Chi- 
cago, Indiana. Estimated cost of the 
plant is $125,000. 
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The several codes on natural cago. 
line will involve so much printing that 
H. A. Trower, president of the Naty 
ral Gasoline Association of America, 
has named a committee on publication, 
A. V. Borque, secretary of the associ- 
ation, is chairman and the other mem- 
bers are S. B. Crooks, Empire Gaso- 
line Company; George P. Bunn) Phil- 
lips Petroleum Company, and A. Ff, 
Woods, Chestnut & Smith Corpora- 
tion. 





The Texas Company of Houston ang 
the Lovell Gasoline Corporation of Log 
Angeles are new members of the Nat 
ural Gasoline Association of America) 











Pioneers] 


IN THE 
Development 
of 


FORGED 
STEEL 
FLANGES 





MADE IN 
HOUSTON 


Boiler Flanges 
Tank Flanges 
Pipe Flanges 
RIVETS 
Boiler Tubes 


HARRISBURG PIPE 
& PIPE BENDING CO. 
OF TEXAS 
Sawyer and Winter Sts. 


HOUSTON, TEXAS 




















